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1853. 



REPORT OF THE COUNCIL, 
Rrad at the Anniversary Meeting, 23"^ May. 

The Council have the pleasure to submit their customary Re- 
port, and to invite attention to the evidence afforded by it of 
increased public interest in the objects for which the Society was 
instituted, namely, the promotion and difliision of Geographical 
knowledge. 

Members^ — Ordinary ^ Honorary ^ and Corresponding. — Since the 
last anniversary meeting 105 ordinary members have been added 
to the lists of the Society, a number greatly in excess of any pre- 
vious year. One Honorary and one Corresponding member have 
also, upon the recommendation of the Council, been duly elected, 
viz. : — M. Pierre de Tchihatchef, author of important works on 
the Altai Mountains and Asia Minor, and Sig. Cristoforo Negri, 
Chief of the Consular department of Sardinia, and author of 
the work entitled '^Del vario grado dMmportanza degli stati 
Odiemi." During this period 16 vacancies have occurred among 
the ordinary members, of which 12 from death, and 4 by resig- 
nation. Of honorary and corresponding members the Council 
have also to notice with regret the decease of the illustrious geologist 
and geographer, Leopold von Buch; the distinguished Danish 
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•. *•• 
hydrographer^ Admiral Zahrtmann, of Copenhagen ; and Greneral 

Joaquin ^(^c«tk of Bogota. 

The Sd^ty now consists of 701 ordinary, and 62 honorary 

andjsorr^onding m^nbers. 

. •..•jftiwmcef. — ^The funded capital of the Society, consisting of 

''SjyOOL 3i per cent. Govemnient Stock, continues intact. 

••• 

The receipts of the past year, which were estimated at 1342/. 

13s. lOcf., amounted, as is shown in the accompanying Balance 
Sheet, to 1540/. lAs. 6d. ; from which amount must however be 
deducted 38/. 5s. received in aid of the recent Arctic Expedition, 
and since psdd over to Lady Franklin. 

The progressive increase of the Society's income has enabled 
- the Council to make good some Library deficiencies, and to im- 
prove many details of scientific arrangement Last year a Cata- 
logue, prepared with much ability and care by our excellent 
Assistant Secretary, Dr. Shaw, was printed, and the Sodety's 
valuable collections of Books, Maps, and Charts are now avail- 
able, as far as our limited space admits, to its members. This 
year the same zealous officer is revising for publication a general 
Index to the Journals, vols. 10 to 20 inclusive, compiled and pre- 
sented to the Society by Mr. George Brent, which will ako be 
issued to the Fellows/ree of charge. 

Arrears.-^At the last anniversary it was decided to strike off 
from the lists of the Society the names of all members in arrear 
of subscriptions for periods exceeding three years; this has ac- 
cordingly been done, and 37 defaulters, representing an aggregate 
arrearage of 644/., have, in consequence, ceased to be Fellows of 
the Society. 

In order to meet the requirements of scientific travellers going 
abroad, or members ordered on foreign service^ the Council, after 
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Report of the Council. vii 

mature consideration, recommend that, upon due notice to the 
Secretary in writingy the names of all such members be retained 
upon the lists of the Society during their residence abroad, 
without requiring payment of the customary subscriptions ; and 
further, that, upon payment of a reduced annual subscription of 
1/., such members shall be entitled to the Journals, or other free 
publications of the Society, during the periods of their foreign 
residence, in the same manner as if paying the customary full 
subscription. 

Pttblieations. — The 22nd volume of the Journal has been 
published since the last anniversary ; and continues to be delivered 
fitey on application at the Society's rooms, to all members whose 
subscriptions are not in arrear. The Council think they may 
fiurly congratulate the Society on the increased attraction of this 
publication, — the number, variety, and value of the articles, and 
the illustrations which accompany them. The sales to the public 
show a corresponding improvement, the bookseller's returns, from 
1847 to the year under consideration, ranging from 30/. to up- 
wards of 120/. 

The 23rd volume, which it is confidently hoped will not yield 
in interest to any preceding number, is now in preparation, and 
will be published in the course of the present year. 

The Libraries of the Geographical Society at New York, the 
Canadian Parliament at QuebeCi and the Armenian Convent, St 
Lazare, at Venice, have been added to the list of Institutions to 
winch the Journals of the Society are presented* 

Administration. — In order most efficiently to carry out the 
objects of the Society, the Council is now divided into permanent 
working Committees under the following beads : — 
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1st. Regulations and Bye-Laws. 
2nd. Finance and House. 

3rd. Library, Maps, &c. 

4th. Publications. 

5th. Expeditions. 
Without entering upon the various subjects referred for inves- 
tigation during the past year, and reported upon to the Council 
for final decision, it may be noticed that a valuable paper has 
been drawn up by the Committee on Expeditions, entitled " EUnts 
for Travellers,'* which will be published in the next volume, and 
which will also be printed separately for general distribution. 

Library, — Since the last anniversary 156 volumes of Books 
have been bound, and 436 sheets of Maps and Charts have been 
mounted. In the same period the accessions to the Library com- 
prise 438 volumes of Books and Pamphlets, 19 Atlases, and 400 
Sheets of Maps and Chai*ts, a list of which is laid upon the table, 
and will be printed in the Journal. Among other important 
contributions during the past year may specially be noticed Uie 
following : — Owen's Report of a Geological Survey of Wisconsin, 
Iowa and Minnesota, &c.« with accompanying Illustrations, 4to. ; 
Schoolcraft's History, Condition, and Prospects of the Indian 
Tribes of the United States, vol. 2, 4to. ; Smithsonian Contribu- 
tions to Knowledge, vols. 3 and 4, Imp. 4to. ; Stansbury's Explo- 
ration and Survey of the Great Salt Lake of Utah, 8vo., with 
accompanying Maps and Illustrations ; Tchihatchef 's Asia Mi- 
nor, &c., with Maps and Engravings ; Ritter's Atlas of Asia, 
5 sheets; Ancient Atlases, Maps, and Charts, presented by the 
Lords of the Treasury, and others by His Grace the Duke of 
Manchester ; Transactions of the Imperial Geological Institute 
of Vienna; Atlas, containing 36 sheets of the Topographical 
Surveys of Prussia, from Messrs. Schropp of Berlin ; Map of the 
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Report of the Council. ix 

Island of Cuba, by Don Esteban Pichardo; Original Ancient 
Map of Central America, by Greronimo de ChaTes, presented 
through Dr. Hodgkin by Timothy Beyington, Esq. ; Transactions 
of the Lombardo-Veneto Institute of Milan, and of other Foreign 
Bodies ; Continuation of the Topographical Maps of the Cantons 
of St. Gall and Appenzell, Geological Map of Switzerland, and 
A General Atlas of Geography, presented by Mr. J. M. Ziegler, 
of Winterthur ; and Charts published by the Hydrographic OflBce 
of the Admiralty. 

Royal Donation. — The Gold Medals, forming the annual do- 
nation of Her Most Gracious Majesty, hare been awarded as 
follows: — 

The Founder's Medal to Francis Galton, Esq., for having, at 
his own cost, and in furtherance of the expressed desire of the 
Society, fitted out an expedition to explore the centre of Southern 
Africa, and for having so successfully conducted it through the 
countries of the Namaqua, the Damara, and the Ovampo (a jour- 
ney of about 1700 miles), as to enable this Society to publish a 
valuable memoir and map in the last volume of the Journal 
relating to a country hitherto unknown ; the Astronomical Obser- 
vations, determining the latitude and longitude of places, having 
been most accurately made by himself 

The Patron's Medal to Commander Edward Augustus Ingle- 
field, of tfie Royal Navy, for his very remarkable and enterprising 
Survey of the Coasts of Baffin Bay, Smith Sound, and Lan* 
caster Sound, in the last summer, during which he threw much 
new light on the geography of the Arctic Regions, and, with the 
very limited means at his disposal, accomplished most important 
results. 

The Council would gladly close their Report without touching 
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upon an ungrateful theme, — the want of suitable Apartments for 
needful display of the Society's Maps and Charts, and for dis- 
cussion of the yarious papers submitted to the Sessional Meetings. 

This want is the more felt in proportion to the increased public 
attention recently accorded to the Society. Maps and Charts of 
the highest interest to every one engaged in foreign and colonial 
trade or policy are hidden for lack of space ; and crowded Meet- 
ings are held, by sufferance, at the rooms of another institution, 
where the advantage of immediate reference to the Society's 
valuable collections and digests is altogether lost. 

The Society is engaged in a department of science universally 
admitted to be of the first importance to mimkind, and preemi- 
nently so to this great empire, — its labours are gratuitous, while 
the fruits of them are wholly national. Is it too much then to ask 
1<H* such public aid, in the shape of suitable apartments or the means 
to procure them, as may remove the hindrances that at present 
so greatly impede its career of usefulness? The Council conader 
the Society has a just claim to public support in return for public 
services; and they have not failed to urge such claim upon suc- 
cessive Governments, which claim has been virtually admitted, but 
remains as yet without practical results. 
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Utbrarp ICteguIatfons. 



I. The Library shall be open every daj in the week (Sundays ex- 
cepted) from Eleoen in the morning to -Five in the afternoon, except 
on New Year's Day, Good Friday to Easter Monday inclusive, and 
Christmas week ; and it shall be closed one month in the year, in order 
to be thoroughly cleaned, viz. from the first to the last day of Sep- 
tember. 

TI. Every Member of the Society shall be entitled (subject to tlie 
Rules) to borrow as many as four volumes at one time. 

JExceptions : 

1. Dictionaries, Encyclopaedias, and other works of reference and 
cost, Minute Books, Manuscripts, Atlases, Books and Illustra- 
tions in loose sheets, Drawings, Prints and unbound Numbers 
of Periodical Works, unless with the special written sanction 
of the President, 

2. Maps or Charts, unless by written order of the President^ 

Council^ m* Secretaries, 

3. New Works before the expiration of a month after reception. 

III. The title of every Book, Pamphlet, Map, or Work of any kind 
lent, shall first be entered in the register, with tlie borrower's signa- 
ture, or accompanied by a separate note in his hand. 

IV. No work of any kind shall be retained longer than one month ; 
but at the expiration of that period, or sooner, the same shall be returned 
free of expense, and may then, upon re-entry ^ be ag^in borrowed, pro- 
vided that no application shall have been made in the mean time by any 
other Member. 

V. In all cases a list of the Books, &c., or other property of the 
Society, in the possession of any member, shall be sent in to the Secre- 
tary on or before the \stof July in ea^h year, 

VI. In every case of loss or damage to any volume, or other pro- 
perty of the Society, the borrower shall make good the same. 

VII. No stranger shall be admitted to the Library except by the 
introduction of a Member, whose name, together with that of the 
Visitor, shall be inserted in a book kept for that purpose. 

VIII. Members transgressing any of the above Regulations shall be 
reported by the Secretary to the Council, who will take such steps as 
the case may require. 

By Order of the Council, 

NoHTON Shaw. 
December 9, 1850. 
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Pelet, General . . . Paris 
RiTTEB, Professor Carl, For. M.R.A.S., 

Mem. Acad. Berl. • . Berlin 
RuppBLL, Dr. K., For. M.L.S. Frankfort 
Russia, His Imperial Highness the Grand 

Duke CoNSTANTiNB, Pres. Imp. 

Geograph. Soc. of • St. Petersburg 
Schoolcraft, H. R., Esq. United S.tates 
Struve, Prof. . . St. Petersburg 
Sweden and Norway, Carl Ludwig 

Eugene, Crown Prince of. Stockholm 
Tcuihatchep, M. Pierrd de, 

St. Petersburg 
Tuscany, His Imperial Highness tlie 

Grand Duke of . . Florence 

Vander Maelen, Mr. Ph. Brussels 

W RANG EL, Adml. Baron. 8t Petersburg 

Zeune, Augustus . • Berlin 

(33) 



CORRESPONDING. 



Abich, Prof. Hermann, St. Petersburg 
Anoblis, Don Pedro de . Buenos Ay res 
Balbi, Mr. Eugene de . Venice 

Bellot, Mr. J., of the Imp. French Nary. 

Paris 
Buist, Dr. Geo., F.RJS , Sec. Geograph. 
Soc • . • • Bombay 
Cabbasoo, Capt. Don Eduardo . Lima 
CuAix, Professor Paul . Geneva 

Cobllo, Don Francisco . Madrid 

Dausst, Mr Paris 

D'Atbzac, Mr. • • • Paris 

RvBRBTT, Hon. Edward . . Boston 
Galitzin, Prince Emmanuel, 

St. Petersburg 
Karacsat, Colonel Count • Vienna 



Macedo, Counsr. and Comm. J. J. da 
Costa d«, Sec. Roy. Acad.Scien., Lisbon 
Madoz, Don Pascual . Madrid 

Negri, Sig. Cristoforo . • Turin 
Ouerreit, Major>General • Dresden 
Rafn, Professor C. C • Copenhagen 
Ranuzzi, Count Annibale . Bologna 
Santarem, Viscount de • • Paris 
ScHOMBUBGK, Sir R. H. . St. Domingo 
Swart, The Chevalier Jacob, Amsterdam 
Tanner, H. S., Esq. . Philadelphia 
Ubcullu, Don Jos6 . • Oporto 

WoERL, Dr. . . . Freiburg 
Worcester, J. E., Esq., Cambridge,U.S. 
ZiBQLBR, Mr. J. M. . Wiiitertbur 

(27) 
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S.B, — TJioie having * preceding their uameM have compounded /or Ijfe. 
Thote having f have requested to be placed on the list as abroad. 



Aderdeen, the Earl of, K.T., M.A., 

F.R.8. 
♦Acland, Sir Thomas Dyke, Bart., 

M.P., F.R.S. 
Adam, Gen. the Rt. Hon. Sir Frede- 
rick, G.C.B., G.C.M.G. 
Adam, Admiral Sir Charles, K.C.B. 
*Adamson, John, Esq., F.S.A., L.S. 
•Adare, Viscount, F.R.S. 
•Ainsworth, William, Esq. 
*Albemarle, Rt. Hon. the Earl of. 
•Alcock, Thomas, Esq.jM.P., M.S.S. 
lO^Aldam, William, Esq. 

Alexander, Lieut.-Colonel Sir Jas. 
Edward, K.L.S., F.R.A.S., etc. 
♦Allen, Captain Wm., R.N., F.R.S. 
Ansted, Prof. David T., M.A., 

F.R.S., F.L.S., etc. 
*Antrobus, Sir Edmund, Bart. 
♦Arrowsmith, John, Esq., F.R.A.S. 
Asaph, Bishop of St. 
♦Ashwell, James, Esq.^C.E. 
Astley, Francis D. P., Esq. 
*Atkins, John P., Esq. 
20 Attwood, Wolverley, Esq. 
Auldjo, John, Esq., F.R.S. 
♦Ayrton, Frederick, Esq., F.G.S. 



B. 

♦Back, Capt. Sir George, R.N., F.R.S. 
♦Baillie, David, Esq., F.R.S., M.S.S. 
♦Baily, Arthur, Esq., F.R.A.S. 
fBainbrid^e, Joseph, Esq., India. 
♦Baker, Lieut-Colonel. 

Balfour, Lieut.-Col. George, M.A. 

Bancroft, Lieut. William Charles, 
16th regiment, Jamaica. 
SO^Barclay, Arthur Kett, Esq., F.R.S. 

Barclay, Charles, Esq., F.A.S. 

Barclay, David, Esq. 

Barclay, John, Esq. 

Baring, Right Hon. Sir Francis 
Thomhill, Bart., M.P., F.R.S. 
♦Baring, John, Esq. 
♦Baring, Thomas, Esq., M.P. 



Barnard, General Sir Andrew F., 
G.C.B., G.C.H.; Rifle Brigade; 
Lieut. -Gov. Chelsea Hoep. 
Bariictt, Capt. Edward, R.N. 
Barrow, John, Esq., F.R.S., F.S.A. 
40^Batenian, James, Esq., F.R.S., L.S. 
*Bate8, Joshua, Esq. 
Beadmorc, Nathaniel, Esq., C.E. 
Beaufort, Rear-Adm. Sir F., K.C.B.. 
D C.L., F.R.S., Corr. Inst. France. 
♦Beaumont, Wentworth B., Esq., MP. 
Becher, Commander Alex. B., R.N., 

F.R.A.S 
♦Beckford, Francis, Eso. 
fBecroft, Capt. John, West Africa. 
Beechey, Capt. Frederick W., R.N., 

F.R.S., F.R.A.S. 
♦Belcher, Capt. Sir Edward, R.N.,C.B. 
60 Belcher, Rev. Brymer. 

Beke, C. T., Esq., Ph. Dr., F.S. A.,&c. 
Beldam, Joseph, Esq. 
♦Bell, James, Esq., M.P. 
•Bell, James C. C., Esq. 
♦Bennett, John Joseph, Esq., F.R.S. 
Bentham, George, Esq., F.L.S. 
♦Bethune, Captain C. R. Drinkwater, 

R.N., C.B. 
Betts, John, Esq. 
Biddulph, Robert, Esq. 
60 Bigsby, J. J., Esq., M.D., F.G.S. 
♦Bird, James, Esq., M.D., M.S.S. 

Bird, W. WilljeHbrce, Esq. 
♦Blaauw, William H., Esq., F.Z.S., 

F.S.A. 
Blackie, W. Graham, Esq., Ph. Dr. 
Blackwell, Thomas Evans, Esq., 

C.E., F.G.S. 
♦Blackwood, Capt. Francis P., R.N., 

F.R.A.S. 
♦Blake, William, Esq., M.A., F.R.S. 
♦Blanshard, Henry, Esq., F.R.A.S. 
♦Blewitt, Octavian, Esq., F.G.S. 
TO^Bliss, Rev. Frederick. 
Block, Samuel R., Esq. 
♦Blunt, Joseph, Esq. 
Bois, Henry, Esq. 
Bollaert, ^ illiam, Eso. 
♦Borradaile, Abraham, Esq. 
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Borradaile, William, Esq. 
•Borrer, Dawson, 'Esa. 
♦Botfield, Beriah, Esq., F.II.S., F.S.A. 

Bourke, The Honourable Robert. 
80 Bourne, Henry, Esq., Birmingham. 

Bower, George, Esq. 

Bowles, Vice- Adm. Wm.. C.B. 
^Boyd, Edward Lennox, Esq., F.S.A. 

Bracebridge, Charles Rolt, Esq. 

Breadalbane, Marquis of,K.T., F.R.S. 

* Brent, George Smith, Esq. 
Brereton, Rev. C. D., M.A. 

*Brereton, Rev. John, LL D., F.S.A. 
-Breton, W. H., Esq., R.N., M.R.I. 
90 Brickdale, Mathew Inglett, Esq. 
♦Brierly, Oswald Walters, Esq. 
^Brisbwie, Gen. Sir Thomas M., Bart., 

G.C.B., G.C.H., F.R.S.,&c. 
♦Brockedon, William, Esq., F.R.S. 
♦Brodie, Sir B. Collins, Bart., D.C.L., 

F.R.S. 
Broke, Captain George N., R.N. 

* Broke, Capt. Sir Philip, Bart., R.N. 
♦Brooke, Sir Arthur de Capell, Bart, 

M.A., F.R.S. 
Brooke, Sir James, K.C.B., D.C.L., 
Rajah of Sarawak. 
♦Brooking, T. H., Esq. 
100 Broujrhlon, Lord, G.C.B., M.A., 
F.R.8. 
Brown, John, Esq., F.R.S.N.A. 
•- Brown, Robert, Esq., Hon. D.C.L., 
F.R.S., Memb. Inst. Fr., St. Pet., 
Berlin, V.P. Linn. Soc., etc. 
Browning, Henry, E«*q. M.R.I. 
♦Brunei, Isambard Kingdom, Esq., 

F.R.S. , &c. 
Bryden, William, Esq. 
♦Buchan, John H., Esq., Mexico. 

Buckingham, James Silk, Esq. 
*^ Bullock, Capt. Frederick, R.N. 
Bunburj', E. H., Esq., M.A. 
1 10 Bunsen, His Excellency the Chevalier. 
•Burlington, Earl of, LL.D., M.A., 

F.R.S. 
*Bumey,Ven. Archd. P., D.D., F.R.S. 
♦Burton, Alfred, Esq. 
♦Burton, Decimus, Esq., F.R.8., S.A. 
♦Buxton, Sir Edward North, Bart. 
Bynoe, Benjamin, Esq., Surgeon R.N. 

C. 

♦Cabbell, B. B., Esq.. M.P., M.A., 

F.R.S. 
♦Camden, Marquis of, K.G., M.A. 

VOL. XXI II. 



♦Campbell, James, Esq. 
120*Campbcll, James, Esq., jun., M.R.I. 
Campbell, Lieut- Col. Neil. 
♦Cardwell, Right Hon. Edward, M.P. 
Carr, Commander Washington, R.N. 
♦Cartwright, Samuel, Esq., F.R.S. 
*Chadwick, Hugo Mavesyn, Esq. 
•Chapman, Captain John Junics, R.A., 
F.R.S. 
Charters, Major Samuel, R.A. 
♦Ghatterton, Sir William, Bart. 
♦Chcsney, Colonel Francis R., R.A., 
D.C.L., F.R.S. 
130 Christmas, flev. Henry, M.A., 
D.C.L., F.R.S., F.S.A. 
♦Church, W. H., Esq. 
ChurchUl, Lord Alfred. 
Clarendon, the Eail of, K.G., G.C.B. 
Clark, Daniel, Esq. 
♦Clark, Sir James, Bart., M.D., F.R.S. 
Clark, Rev. Samuel, M.A., Principal 
of the Training College, Battersea. 
♦Clarke, Sir Chas. M., Bart, M.D., 

LL.p., F.R.S. 
♦Clavering, William, Esq. 
♦Clerk, Rt Hon. Sir George, Bart., 
M.P., D.C.L., F.R.S., &c. 
UO^Clive, the Hon. Robert H., M.P.,, 
F.R.A.S. 
Cobbold, J. Chevallier, Esq., M.P. 
♦Cocks, Reginald S. T., Esq. 
Colchester, Lord, Captain R.N., 

D.C.L. 
Cole, John Griffith, Esq., M.A., 
M.R.I. 
♦Colebrooke, Sir Thomas E., Bart., 
F.R.A.S. 
Colebrooke, Colonel Sir Wm., M.G., 
R.A., C.B., K.H., F.R.A.S., Go- 
vernor of Barbadoes, etc. 
Coles, Charles, jun., Esq. 
♦Collett, William Rickford, Esq. 
♦Colquhoun, Col. James Nisbet, R.A., 
F.R.S. 
150 Colquhoun, James, Esq., F.R.S. 
Colquhoun, Patrick, Esq., M.A. 
Coningham, John, Esq. 
♦Conybeare, the Very Rev. Wm. 
Danel, M.A., F.R.S., Dean of 
Llandaff. 
♦Cook, James, Esq., M.S.S. 
Cooke, Robert, Esq. 
Cooley, William Desborough, Esq. 
♦Cooper, Capt. D. S., Ist Royal Regt. 
Coote, Charles Chidley. F#sq. 
Copley, Sir Joseph William, Bart. 
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160*Corrance, Frederick, Esq. 

Corrj, Riffht Hon. H. T. L., M.P. 
Cracroflt, Commander Peter, R.N. 
♦Craufurd, Commander H. W., R.N. 
Crawford, R. W., Esq. 
Crawfurd, John, Esq., F.R.S. 
Crowdy, James, Esq. 
♦Cubitt, Sir William, F.R.S., C.E. 
♦Cubitt, Alderman William, M.P., 

F.G.S. 
Cullen, Edw., Esq^ M.D., M.R.C.S. 
l70*Cunard, Edward, Esq., N. York. 
Cunard, Samuel, Esq. 
Cuninghame, George Corsam, Esq. 
* Cunningham, George Godfrey, Esq. 
Cunningham, John William, Esq., 

Sec. King's Coll. 
Cunynghame, Lieut. -Col. Arthur 

A. T., 27th Regt. 
♦Curtis, Timothy, Esq. . 
Curzon, the Hon. Robert, sen. 
tCust, Robert, Esq., Hon. E. I. 
Company's Civil Service. 



D. 

♦Daniell, W. F., Esq., M.D., Surgeon 
to the Forces (W. Africa). 
180* Dartmouth, tiie Earl of, D.C.L., 
F.R.S., F.A.S. 
♦Darwin, Charles, Esq., M.A.,F.R.S., 

G.S. 
Davis, Sir John Francis, Bart., F.R.S. 
♦Dawnay, the Hon. Payan. 
♦Dawson, Lieut.-Col. R. K., R.E. 
De Boinville, Chev. Alexander, 
K.L.H., H.P.H. 
♦De Grey, Earl, F.S.A., F.R.A.S. 
De laBeche, Sir Hen. Thomas, C.B., 

F.R.S. 
De Mauley, Lord, F.R.S. 
♦Denison, Capt. Sir William T., R.E., 
F.R.S. 
190 Denman, Capt. the Hon. Joseph, R.N. 
♦Derby, the Earl of, P.C, F.L.S. 
De «06, Captain the Hon. J. F. 

Frederick, R.N., F.R.S. 
Devoy, William, Esq., Borrister-at- 

law. 
Dickenson, Col. Thomas, Bom. Eng., 
F.R.A.S. 
♦Dickinson, Francis H., Esq. 
Dickinson, John, Esq., F.R.S.,F.S. A. 
Dickinson, John, Esq., jun. 
Dickson, Peter, Esq., F.S.S. 



♦Dilke, Charles Wentwwth, £sq., 
F.L.S., F.S.S. 
200^ Dilke, C. Wentwortli, Esq., jun. 
•Divett, Edward, Esq., M.P. 
♦Dodd, George, Esq., F.S.A. 
Donald8on,RevJ.W.,D.D.,F.R.A.S. 
Donaldson, Stuart, Esq., of Aus- 
tralia. 
Dover, John William, Esq. 
Douglas, Sir (yeorge, Bart., 34th Regt. 
♦Downe, Viscount, F.L.S. 
♦Drach, Solomon Mose8,£sq.,F.R.A.S. 
Draper, George, Esq. 
210 Drummond, Major-Cfeneral John. 
Drury, Commander Byron, R.N- 
♦Du Cane, Lieut. Francis, R.E. 
' Ducie, the Earl of. 
♦Duckett, Sir Geo., Bart, M.A., 

F.R.S., &c. 
Dukinfield, Rev. Sir Henry R., Bart. 
♦Dundas, Right Hon. Sir riivid. 
♦Dundas, Capt. the Hon. Richard S., 

R.N. 
Dunlop, Alexander M., Esq., M.P. 
D'Urban, Lieut.-Col., Dep. Quarter- 
Master-Gen., Canada. 



220^Ebrington, Viscount, F.S.S. 
Edwards, Henry, Esq. 
♦Edwards, Thomas Grove, Esq. 
Ellenborough, Earl of. 
♦Ellesmere, Earl of, D.C.L., F.S.A. , 

F.R.A.S.,&c. &c. 
Elliot, Admiral the Hon. George, 

C.B., F.R.S. 
Elliott, Charles, Esq., F.R.S. 
♦Elliott, R«v. Charles Boileu, M.A., 

F.R.S. 
♦Elphinstone, J. F., Esq. 
♦Elphinstone, the Hon. Mount-Stuart, 
F.S.S., F.R.A.S. 
230tEnderby, Chas., Esq., F.R.S. 
♦English, Henry, Esq. 
Erskine, Captain John E., R.N. 
Espinasse, Capt. J. W., 12th Regt. 
Estcourt, Col. J. B. Bucknall. 
Estcourt, Thomas G. Bucknall, Esq., 

Hon. D.C.L., F.S.A. 
Evans, Rev. Charles. 
♦Evans, Captain Greorge, R.N. 
♦Evans, W., Esq. 
♦Evelyn, William J., Esq., M.P. 
240*Everest, Lieut.-Col. George, Bengal 
Artillery, F.R.S., &c. 



Digitized by 



Google 



Royal Geographical Society. 



xtx 



♦Everett, James, Esq., F.S.A. 
Ewer, Walter, Esq., F.R.S., F.L.8. 

F. 

Falconer, Thomas, Esq., F.G.S. 
♦Fellows, Sir Charles. 
♦Ferpusson, James, Esq., F.R.A.S. 
Fmalay, Alexander, Esq. 
Findlay, Alex. (Jeo., Esq. 
Firth, J. Griffith, Eiq. 
•Fitton,Wm.Heii.,E8q.,M.D.,F.R.S. 
!50^Fltz- James, Capt. James, R.N. 

Fitz-Roy, Capt. Robert, R.N.,F.R.S. 
Fitzwilliam, Ewl, F.R.S., F.8.A. 
Forrester, Joseph J., Esq., of Oporto. 
Forster, Rev. Charles, B.D. 
♦Forster, William Edward, Esq. 
Forsyth, Commander Chas. Codring- 

ton, R N. 
•Fowler, Robert N., Esq., M.A. 
•Fowler, Rear-Admiral Robert M. 
•Fox, Major-General Charles R. 
260*Franklin, Rear-Adm. Sir John, R.N., 
K.C.H., F.R.S., D.C.L. 
Eraser, James Baillie, Esq. 
Eraser, Colonel John, R.E. 
French, Dr. James, C.B., Inspector- 
Gen, of Hospitals, Canada. 
Frere, Bartle J. L., Esq. 
•Frere, Greorge, Esq., jim., Cape of 

Good Hope. 
•Frere, Rev. Temple. 
Frere, William Edw., Esq., F.R.A.S. 
Freshficld, James William, Esq., 
M.P., F.R.S. 



•Gage, Admiral Sir William Hall, 
G.C.H., K.C.B. 
270^Galton, Capt. Douglas, R.E. 
Galton, Francis, Esq. 
♦Garry, Nicholas, Esq., F.H.S. 
Gascoigne, Capt, Ceylon Rifles. 
•Gawler, Colonel George, K.H. 
•Gibbes, Charles, Esq., M.R.I. 
Gifibrd, the £arl of. 
Gisbome, Lionel, Esq., C.E. 
Gladdish, William, Esq. 
•Gladstone, William, Esq. 
280 Goderich, Viscount, M.t. 

Goldsmidt, Sir Isaac Lyon, Bart., 

F.R.S. 
Gooden, Jatnes, Esq., F.S.A. 
Gordon, Edward, Esq., M.A. 



Gordon, Captain Robert, R.N. 
Gore, Montagu, Esq. 
Gore, Richard Thomas, Esq. 
Gould, Captain Francis A., R.E. 
Gould, John, Esq., F.R.S., F.L.S. 
•Gowen, James Robert, Esq., Trea- 
surer of the Horticultural Soc. 
290*Graham, the Ricrht Hon. Sir Jamei, 
Bart, M.P., F.R.S., &c. 
•Graves, Captain Thomas, R.N., 

F.R.A.S. 
•Gray, John Edw., Esq., Ph. D., 
F.R.S.,V.P.Z.S., Pr.B.S. 
Greene, Thomas, Esq., M.P. 
♦Greenough, (Jeorge Bellas, Esq., 
F.R.S.,F.L.S., F.G.S., &c. 
Grenfell, Riversdale W., Esq. 
•Gresswell,Rev. Richard,M.A.,F.R.S. 

Greville, Aleemon, Esq. 
♦Grey, Captain George, 83rd Regt. 
♦Grey, Ralph William, Esq. 
800 Griffith, Geo. Reelard, E«q. 
Griffith, John, Esq., F.S.S. 
Griffith, Richard Clewin, Esq. 
•Gumey, Hudson, Esq., F.R.S., F.S.A. 

H. 

•Haddington, Earl of, K.P., F.R.S. 

Haldon, J. Mavelston. Esq. 
♦Halford, the Rev. Thomas, M.A., 

F.L.S. 
♦Halltett, Rev. Dunbar S. 
♦Hall, George, Esq. 
Hall, Capt. William IIutcheson,R.N., 
F.R.S. 
310 Hallam, Henry, Esq., Trust. Brit. 
Mus., M.A., F.R.S., F.S.A., M. 
Fr. Inst. 
♦Hamilton, Com. Henry G., R.N. 
Hamilton, Terrick, Esq., F.S.S. 
Hamilton, Captain Wm. A. B., R.N., 

Sec. to the Admiralty. 
Hamilton, Wm. John, fisa.. Sec. G.S. 
•Hamilton, William Ricnard, Esq., 
Trust Brit. Mus., F.R.S., F.S.A., 
V.P.R.S.L., &c. 
Hammerslej^ Charles, Esq. 
•Hammond, William, Esq. 
•Hand, Captain George S., R.N. 
•Hanmer, Sir John, Bart., M.P., 
F.R.S. 
3*20^Harcourt, Egerton, Eso. 

Ilarcourt, Capt. Oct. Vernon, R.N. 
♦Harding, Major-Genl. George Judd, 
R.E., C.B. . 
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Harrington, Edward J., Esq. 
♦Harriott, Lieut-Col. T. G., R. Staff 
Corps. 
Harris, Captain the Hon. E. A. J., 

R.N., H.B.M.'s Consul for Chili. 
Harris, Captain Fortescue. 
Harris, Georee Frederick, Esq. 
Harrowby, the Earl of. 
830fHarvey, Lieut.-Col. Edward. 
Harvev, W. S., Esq., R.N. 
Hawkins, Dr. Bisset, F.R.S. 
♦Hawkins, J., Esq. 
Hawtrey, Rev. Dr. E. C, F.S.A. 
♦Hay, Capt. J. C. Dalrymnle, R.N. 
♦Hay, Robert Wm., Esq., F.R.S., &c. 
Hay ward, Robert Newton, Esq. 
Henderson, John, Esq^ Valparaiso. . 
Henderson, William, Esq. 
♦Heneage, Edward, Esq. 
340^Henry, Dr. W. Charles, F.R.S. 
Herbert, Hon. E. 
Herbert, Jacob, Esq. 
♦Herbert, Right Hon. Sidney, M.F. 
♦Herbert, Rear- Admiral Sir Thomas, 
M.P., K.C.B. 
Hessey, James Augustus, Esq. 
♦Heywood, Jas., Esq., M.P., F.R.S., 
F.S.8. 
Hickey, Edwin, Esq., of Australia. 
Hill, Henry, Esq. 
♦Hindmarsh, Frederick, Esq., F.G.S. 
350 Hobbs, J. S., Esq. 
♦Hobhouse, H. W., Esq. 
♦Hodgkin, Thos.,Esq.,M.D., M.S.S. 
Hojrg, John, Esq., M.A., F.R.S., 
F.L.S., Foreign Sec. R. Soc. of 
Literature. 
♦Holford, R. S., Esq. 
Holland, Sir Henry, Bart., M.D., 
F.R.S. 
fHolman, Baptistc, Esq. 
♦Holmes, James, Esq. 
Holmes, John, Dcp. Keeper of the 
MSS., British Museum. 
♦Holroyd, Arthur Todd, Esq., M.D., 
F.L.S. 
360tHome, Captain Sir J. Everard, Bart., 
R.N., C.B., F.R.8., F.S.A. 
♦Hooker, Sir Wm. Jackson, K.H., 

Ph. D., LL.D., F.R.S. 
♦Hope, Alex. Jas. Beresford, Esq. 
Hoskins, George Alex., Esq. 
Howard, Sir Ralph, Bart.] 
Howse, Joseph, Esq. 
♦Hubbard, Gillibrand, Esq. 
Hughes, Edward, Esq. 



Hughes, William, Esq. 
♦Hume, Edmund Kent, Esq. 
370 Hyde, James Bartlett, Esq. 



lllingworth, Richard Stonhewer, Elsq. 
♦Imray, James, Esq., Jun. 

IngleBeld, Commander Edward A., 

R.N., F.R.S. 
♦Inglis, Sir Robert H., Bart., M.P., 
LL.D., F.R.S., F.S.A., &c. . 

Ingram, Hughes Francis, Esq. 

Inskip, Rev. Robert Mills. 
♦Irby, Frederick, Esq. 

L-ving, Ed. Geo., Esq., M.D., R.N. 

Irving, Thomas, Esq. 

J. 

380 Jackson, William, Esq. 

♦Jenkins, Sir Richard, G.C.B., F.R.S. 
♦Jenkins, R. Castle, Esq., F.S.S. 
Jenkyn, Rev. Thomas Williams, D.D., 

F.G.S. 
Jennings, John, Esq. 
Jervis, Major Thomas B., E.I.C. 

Eng., F.R.S. 
Johnston, Alex. K., Esq., F.R.S.E., 
Hon. Mem. Berl. Geog. Soc., etc. 
Johnstone, Sir John V. B.,Bart., M.P. 
Jones, Colonel Harrv David, R.E. 
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. Dr. Edward Ruppell, [Patron's Medal,] for his travels and re- 

searches in Nubia, Kordofan, Arabia, and Abyssinia. 

1889.— Col. H. C. Rawlinson, ^.I.C, [Founder's Medal,] for his travels 
and researches in Susiana, and Persian Kurdist^^and for the light 
thrown by him on the comparative geography of Western Asia. 

Sir R. H. ScHOMBURGK, [Patron's Medal,] for his travels and re- 
searches during the years 1835-9 in the colony of British Guayana, 
and in the adjacent parts of South America. 

1840. — Lieut Raper, R.N., [Founder's Medal,] for the publicatioo of his 
work on ** Navigation and Nautical Astronomy." 

Lieut John Wood, I.N., [Patron's Medal,] for his survey of the 



Indus, and re-discovery of the source of the River Oxus, 

1841. — Captain Sir James Clark Ross, R.N., [Founder's Medal,] for his dis- 
coveries in the Antarctic Ocean. 

Rev. Dr. E. Robinson, of New York, [Patron's Medal,] for his work 

entitled ** Biblical Researches in Palestine." 

1842. — Mr. Edward John Etre, [Founder's Medal,] for his explorations in 
Australia. 

-^— Lieut. J. F. A. Stmonds, [Patron's Medal,] for his survey in Palestine, 
and levels across the country to the Dead Sea. 
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1843. — Mr. W. J. Hamilton, [Founder's Medal J for his researches in 
Asia Minor. 

Prof. Adolph Ermait, [Patron's Medal,] for his extensive geogra- 
phical labours. 

1844. — Dr. Bek£, [Founder's Medal J for his extensive explorations in 
Abyssinia. 

M. Chables Ritteb, [Patron's Medal J for his important geo- 
graphical works. 

1845. — Count P. E. de Stbzclccki, [Founder's Medal,] for his extensive 
explorations and discoveries in the South-Eastem portion of Australia, 
and in Van Diemen's Land. 

Professor A. Th. Mn>DBNDORFF, [Patron's Medal,] for his extensive 

explorations and discoveries in Northern and Eastern Siberia. 

1846. — Captain Chablss Stubt, [Founder's Medal,] for his various and 
extensive explorations in Australia. 



Dr. LcDwiQ Leichhabdt, [Patron's Medal,] for a journey performed 

from Moreton Bay to Port Essington. 

1847. — Sir James Bbooke, Raiah of Sarawak and Governor of Labuan, 
[Founder's Medal,] for his expedition to Borneo. 

Captun Chables Wilkes, U.S.N. , [Patron's Medal,] for his Voyage 

of Discovery in the S. Hemisphere and in the Antarctic Regions, m 
the years 1838-42. 

1848.— AusTBX H.Latabd, Esq., D.C.L., M.P., [Founder's Medal,] for his 
contributions to Asiatic geography, researches in Mesopotamia, and 
discoveries of the remains of Nineveh. 

Baron Ch. Hugbl, [Patron's Medal,] for his explorations of Cash- 
mere and surrounding countries, communicated m his work entitled 
' Kashmir und das Reich der Siek.' 

1849.— Col. John Ch. Fbemont, [Patron's Medal,] for his successful explo- 
rations of the Rocky Mountains and California ; and for his numerous 
Discoveries and Astronomical Observations. 

The Rev. Davio Livingstok, of Kolobeng, [a Chronometer Watch,] 

for his successful explorations of South Africa. 

1850. — Dr. Geobge Wallin, of Finland, [25 Guineas,] for his Travels in 
Arabia. 



■ Mr, Thomas Bbcnweb, [25 Guineas,] for hb Explorations in the 

Middle Island of New Zealand. 

1851. — Dr. John Rae, [Founder's Medal,] for his Survey of Boothia and of 
the Coasts of Wollaston and Victoria Lands. 

Captain Henry Strachet, [Patron's Medal,] for his Surveys in 

Western Tibet. 

1852. — Mr. Fbamcis Galton, [Founder's Medal,] for his Explorations in 
Southern Africa. 

Commander E. A. Inglefield, R.N., [Patron's Medal,] for his 

Survey of the Coasts of Baffin Bay, Smith and Lancaster Sounds. 
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ACCESSIONS TO THE LIBRARY 

TO MAY, 1853. 

\ WUm l^/^fMJtt U itu place of publication^ the word London ieimaU ctue* omittei.] 

WORLD. 

Ttllee of Book: Dom9r». 

|i*frmt.v«> 'Ai\}^e VofAi^f of H.M.S. Herald in 1845>51 under the commaud of C*pt. 
H^utf lUliHt, tt.N., (;.B., F.R.G.Sm l>eing a circumnavigation of tbe Globe, 
uttfi \ hfw Cnt'ixn to tlie Arctic Hegioni in aearcli of Sir John Franklin. By 
iWtU'M Hfruiaiiii. Naturaliit to the Expedition. Map and Illuctratiou. 
% v*ji§, byo. 1953. LovKLL Reevb, Etq. 

EUROPE. 

^A,i^t^9i,^VAUnuUgy of. By R. 6. Latbam, M.D., F.R.S., F.R.G.S. 12ino. 1851 

The AuTBOi. 

-*— — ^ Kiu;ijr»ioiui in tbe North of, through parts of Ruuia, Finland, Sweden, 
kr,,. III ili« y«^ri 1830-33. By John Barrow, Juu., F.R.S., F.R.G.S. Maps 
mui \*\m!Ufn. 8vo. 1834 The Authoi. 

— LiKlit^Mnjuef of the N. and W. Coaiu of France, Spain, and Portugal, 

Cofrecti'd to April, 1853. 8vo. 1833. Hydbooiuphic Ofpicb. 

— ^ ---Tour in Auitrian Lombardy, the Northern Tyrol, and Bavaria, in 1840. 
By John Barrow, F.R.S., F.R.G.S. Plate. 8vo. 1841. The Autboi. 

lUiTiNii Uf.Kt— Ethnology of the. By R. G. Latham, M.D., F.R.S., F.R.G.S. l2mo. 
1852. 

-^-^ Ireland. — History of the Survey of, commonly called the Down 

Kurvfy. Bv Dr. William Petty, A.D. 1655-6. Edited by Thomas Aiskew 
Larcom, F.il.S., Major H.E. 4to. Dublin, 1851. 

ARCHiBOLOOICAL SOCIBTY OP DuBLIN, 

through Major Larcom, F.R.S., F.R.G.S. 

■ Ireland, Tour round, through the Sea-coast Counties, in the Autumn 

of 1835. By John Barrow, F.R.8., F.R.G.S. Map and Illustrations. 8vo. 
1836. The Author. 

— Lighthouses of the British Islands, corrected to May, 1853. 8vo. 

pam|>h. 1853. HvDROORArHic Office. 

— ^— — Memoir written during a Survey of the Watling Street from the 
Tees to the Scotch Border, in tlie years 1850-51, made by direction of tbe 
Duke of Northumberland. By Henry Maclauchlan. 8vo. pampb. 1852. 

ARCHvfiOLOGlCAL INSTITUTE. 

Tide Tables for the English and Irish Ports for tbe Year 1853. 8vo. 

pamph. 1853. Hydroorapbic Office. 

Danube. — Die Donau und ibre scbiffliaren Nebenfltisie und KanUle, von Heinrich 
Meidinger. Part 1. Maps. 8vo. jjamph. Leipsic, 1852. Tbe Author. 
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TitUi of Booh. Donors. 

Denmark and Icir^No. — De Sindssyge i Danmark. At Dr. J. R. Huliertz. Map. 
4to. pamph. Copenhagen, 1851. The Autuok. 

— — ^— — — Visit to Iceland, by way of Tronyem, in the Flower of 
Yarrow yacht, in the lummer of 1834. By John Barrow, jun. 8vo. 1835. 

The Author. 

France. — Tableau Historique et Politique de Marseille Ancienne et Moderne. Par 
M. Cliardon. 12mo. Marseilles, 1829. 

Sir W. C. Trbvbltan, Bart., F.R.G.S. 

Spain. — Sketch of the Hirer Ebro, showing its course through Spain until its dis> 
charge into the Mediterranean Sea. By William Walton. 8vo. pamph. 
1852. The Author. 

Switzerland. — Hypsom^trie de la Suisse pour servir de complement k la Carte 
r^duiie de ^^O' ^^ J- M. Ziegler, Cor. F.R.G.S. 8vo. Zurich, 1853. 

The Author. 

Narrative of a Journey to the summit of Mont Blanc, made in July, 

1819. By William Howard, M.D. 12mo. pampb. Baltimore, U.S. 1821. 

Lieut.-6en. G. N. Stewart, U.S. Army, 
through Mr. Auldjo, F.R.S., F.R.G.S. 

■ Narrative of an Ascent to the summit of Mont Blanc on the 8th and 



9th of Aug. 1827. By John Auldjo, F.R.S., F.R.GJS. Illustrations. 8vo. 
1830. The Author. 

Turkey, 8cc. — Journal of a Visit to Constantinople and some of the Greek Islands in 
Ihe Spring and Summer of 1833. By John Auldjo, F.R.S., F.R.G.S. 8vo. 
1835. The Author. 

ASIA. 

Asia. — Die Erdkunde von Asien, von Carl Ritter. Band VIII., Zweite Abtheilung. 
8vo. Berrm, 1852. The Author. 

Thirty-five years in the East. Adventures, Discoveries, Experiments, and 

Historical Sketches relating to the Punjab and Cashmere, in connexion with 
Medicine, Botany, Pharmacy, &c. With numerous Illustrations. 2 vols, 
in 1. By John Martin Honigberger. 8vo. 1852. The Author. 

— — — Western Himalaya and Tibet ; a Narrative of a Journey through the Mountains 
of Northern India during the years 1847-8. By Thomas Thomson, M.I)., 
F.L.S. With Map and Illustrations. 8vo. 1852. The Author. 

Asia Minor. — Asie Mineure, Description Physique, Statistique et Archeologique de 
cette Contr^. Par P. de Tchihatchef, Hon. F.R.G.S. (first part). G^ographie 
Physique comparde. With accompanying Drawings, containing 27 engravings 
and a portrait of the Author. Imp. 8vo. Paris, 1853. The Author. 

. Travels and Researches in, more particularly in the Province of 

Lycia. By Sir Charles Fellows, F.R.G.S. With Map and Illustrations. 
8vo. 1852. The Author. 

Bokhara, &c.— Beitr'dge xur Kenntniss des Russischen Reichesund der angrXnxenden 
Lander Asiens. 17 Bandchen. Alexander I^hmann's Reise nach Buchara 
und Samarkand in den Jahren 1811-42, von G. v. Helmersen. Nehst einem 
soologischen Anhange, von J. F. Brandt. Map and Illustrations. 8vo. 
St Petersburgh, 1852. Col. G. von Helmersen, Hon. F.R.G.S. 

-^»— — Notice snr une Carte Routiere de Meschhed i Bokhara et de Bokhara & 
Balkh, &c. Par M. Sedillot. Illustrations. 8vo. pamph. Paris, 1852. 

M. DE LA RoQUBTTB. 

BoMBAT. — Geology of the Island of; with a Map and Plates. By H. J. Carter, 
Assist. Surgeon Bombay Kstab. (From the Journal of the Bombay Branch 
of the Royal Asiatic Society.) 8vo. pamph. 1852. The Author. 
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TXtlea of Books, Donor t. 

Cbina. — ^Travels in, containing Descriptions, Obseirations, and Conij)arisons made 
and collected in the course of a short residence at tlie Imperial Palace of 
Yuen-Miu-Yneti, and on a sabsequeirt journey throui^h the country from Pekin 
toCanton,&c. Illustrations. (Bound in calf.) By Sir John Barrow, Bart., F.R.S., 
F.R.G.S. 4to. 1804. 

Voyage to Cochin China in the years 1792-2 : containiofr a general view 

of the valuable productions and the political importance of this flourishing^ 
kingdom, &c. With numerous Illustrations. By Sir John Barrow, Bart., 
F.R.S., F.R.G.S. (Bound in calf.) 4to. 1806. 

John Babbow, Esq., F.R.S., F.R.G.S. 

India. — Histoire de la Vie de Hiouen-Thsang et de ses Voyages dans Tlnde, depait 
Tan 629 jusqu'en 645, par Hoei-li et Yen-Thsong. Traduite du Chinois, par 
Stanislas Jul ien. 8vo. Paris, 1853. The Translator. 

' Its Government under a Bureaucracy. By John Dickinson, jnn.. F.R.G^. 
8vo. 1853. The Autuob. 

Question in 1853. By Henry T. Prinsep. 8vo. pampb. 1853. 

W. H. Allen & Co., Publishers. 

■ Results of Missionary Labour in. (Reprinted from the Calcutta Review of 

Oct. 1851.) 8vo. pampb. 1852. Cuubcu Missionaby Socibtt. 

Statistical Papers relatuig to. Map. Folio pampb. 1853. 

Col. W. H. Sykks, F.R.S., F.R.G.S. 

Ninbveh, &c. — Ninive tmd sein Gebiet, mit Riicksicht auf die neuesten Ansgra- 
bungen im Tigristbale. Von Dr. H. J. Chr. Weisseubom. Plates. 4to. 
pamph. Erfurt, 1851. l*he Author. 

NiNEVXH AND Babylon.— Discoveries in the Ruins of, with Travels in Armenia, 
Kurdistan, and the Desert ; being the result of a Second Expedition under- 
taken for the Trustees of tbe British Museum. By Austen H. Layard, M.P., 
D.C.L. Maps, Plans, and Illustrations. 8vo. 1853. 

John Mubbay, Esq., F.R.G.S., Publisher. 

Palestine. — Excursion from Jericho to the Ruins of the ancient Cities of Geraza 
and Amman, in the country east of the River Jordan. By G. Hali, F.R.G.S. 
8vo. pampb. 1852. The Author. 

Official Report of the United* States' Expedition to explore the Dead 

Sea and the River Jordan. By Lieut. W. F. Lynch, U.S.N. Maps and 
Plates. 4to. Baltimore, U.S., 1 852. The Author. 

Syria. — Acne and its Antiquities. By John Hogg, M.A., F.R.S. (From the 
Museum of Classical Antiquities.) 8vo. pamjih. 1852. The Author. 



AFRICA. 

Africa. — Barth und Overwegs Untersuchungs*Retse nach dem Tscliad^See und in 
das Innere Africa. Von Dr. T. K. Gumprecht. Fnrtsetzung. Maps. 8vo. 
pamph. Berlin, 1852. His Excel, tub Chev. Bunsbn, F.R.G.S. 

—~—^ Handbuch der Geographic und Statistik. (Stein and Horschelmaun.) 
By iDr. Wappaus. 7 Edit. Vol. 2, Part I. Africa, by Dr. Gumprecht, 
8vo. Leipsic, 1853. The Autuou. 

— Inner, laid open, in an attempt to trace the chief lines of Communication 
across that Continent S. of the Equator; with the Routes to tlie Muropue and 
the Cazembe, Moenemoezi and Lake Nyassi, &c. By W. Desborough Cooley, 
Esq., F.R.G.S. Map. 8vo. 1852. Tub Author. 

— — Central. — Narrative of a Mission to, performed in the years 1850-51, 
under the orders and at the expense of H.M. Government. By tbe late James 
Richardson. Map. 2 vols. 8vo. 1853. Mrs. Rich AunsoN. 
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TitUa of Books. Donors. 

Apbica, Central. — Notice of Recent Dtscoreriet in, by Dn. Barth and Orenreg ; 

and of two floppoted New Languages in that country, by John Hogg, M.A., 

F.RS^ F.R.G^ (From the Museum of Classical Antiquities.) 8vo. pamph. 

1852. The Author. 

■ NoRTHsaif. — On some Roman Antiquities recently discorered by Dr. Barth 

in Northern Africa. By John Hogg, M.A., F.RJS., F.R.G.S. Illustrations. 
C From the Museum of Classical Antiquities.) 8vo. i)amph. 1852. 

The Author. 

— ^-^— South. — Narrative of an Explorer in Tropical South Africa. By Francis 
Galton, F.R.G.S. Map and Illustrations. 8vo. 1853. The Author. 

AMERICA. 



BairisH America.— Gulf of St. Lawrence, Directions for the. Pp. 209-233 incl. 
8vo. 1853. HvoRooRAPHic Opficb. 

California. — La Califomie et les Routes Interoc^aniques. Par Alexandre Holinski. 
8vo. Brussels, 1853. The Author. 

, Report of the Secretary of War, communicating a reconnoissance of the 
Gulf of, and the Colorado River. By Lieut. Derby. 8vo. pamph. Wash. 
IS52. J. E. Worcester, Esq., Cor. F.R.G j3. 

Greenland. — Do Danske Handelsdistrikter i Nordgronland, deres Geographiske 
Bestaffenhed og productive Erhvervskilder. Af H. Rink. Forste Deel. Map. 
8vo. Copenhagen, 1852. The Author. 



—^-^ Om den geographiske BeskaflTenhed af de Danske Handelsdistrikter i 

Nordgronland tilligemed en Udsigt over Nordgroulands Geognosi. Af 
H. Rink. Map. 4to. pamph. Copenhagen, 1852. The Author. 

New Mexico. — Report of the Secretary of War, communicating Colonel McCall's 
Reports in relation to. 8vo. pamph. Wash. 1851. 

J. £. Worcester, Esq., Cor. F.R.G.S. 

Rocky Mountains. — Report of an Expedition to the, in 1842, and to Oregon and 
California in 1843-44. By Capt. J. C. Fremont. Map. 8vo. Wash. 1845. 

United States. — Abstract of the Seventh Census of the. 3rd Edit. 4to. pampli. 
Wash. 1852. Smitusonian Institution. 

»^— -— Annual Report of the Superintendent of the Coast Survey, showing 

the progress of that work during the year ending Nov. 1852. Maps. 8vo. 
Wash. 1852. Prof. A. D. Bache. 

The same for 1847. 8vo. Wash. 1848. 

Smithsonian Institution. 

Exploration and Surrey of the Valley of the Great Salt Lake of 

Utah, including a reconnoissance of a new route through the Rocky Mountains. 
By Howard Stansbury, Capt. Topograph. Eng. U.S. Army. With Maps to 
accompany the same in a separate volume. 8vo. Philadelphia, 1 852. 

The Author. 

.— History, Condition, and Prospects of the Indian Tribes of the. By 

H. R. Schoolcraft, LL.D., Hon. F.R.G.S. Illustrated by Captain S. Eastman. 
Vol. II. Royal 4to. Philadelphia, 1852. 

L. Lea, Esq., Commissioner of Indian Affairs, U.S. 



- Laws and Regulations for the Government of the Post-Office Depart- 



ment of the. 8vo. Wash. 1852. 

The Postmaster-General, U.S., through the Smithn. Inst. 
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xxxii Library of the Royal Geographical Society. 

Titles of Books. Donors. 

United States. — Message from the President of the, to the two Houses of CoDgtru, 
at the commencement of the first Session of the thirty-second Congress. Parts 
I. and II. 8vo. Wash. 1851-52. J. E. Worcestbr, Esq., Cor. F.R.G.S. 

Patent Laws. 8vo. pamjih. Wash. 1851. 

The CoMMis. OF Patents, through the Smithsonian iNSTinrrioN. 

— ^— — — Report and Map of the Route from Fort Smith, Arkansas, to Santa 
F^, New Mexico. By Lieut. Simpson. 4 Maps. 8vo. pampb. Wash. 1850. 

Smithsonian iNSTmmoN. 

Rejiort of a Geological Surrey of Wisconsin, Iowa, and Minnesota, 



and incidentally of a portion of Nebraska Territory. By David Dale Owen. 
U.S. Geologist. With a separate volume of accompanying Illustrations. 4to. 
Philadelphia, 1852. Hon. E. Kvekktt, Cor. F.R.G.S. 

> Report of an Expedition from San Diego to the Colorado. By 



Lieut. Whipple. 8vo. pamph. Wash. 1851. 

Report of the Surveyor-General for 1845. 8vo. pamph. Wash. 



1846. Smithsonian Inhtitution. 

• Table of Post-offices in the, alphabetically arranged ; with an 



Appendix. 8vo. Wash. 1851. 

The PoiTMASTKR-GENERAL, U.S., through the Smithn. Inst. 

■ Traveller's Guide through the, and Canada. By W. Williams. 



Map. Timo. Philadelphia, 1852. Smithsonian Institution. 



HiSTOiRE de TAm^rique Mdridionale au Seisidme Sidcle, comprenant les D€couverte« 
et Conquetes des Kspagnols et des Portugais dans celte partie du Monde. Par 
Paul Cbaix, Cor. F.R.G.S. Vols. I. and 11. Msps. 12mo. Geneva, 1S53. 

The Author. 

Darien, Isthmus of, in 1852. — Journal of the Expedition of Inquiry for the Junction 
of the Atlantic and Pacific Oceans. By Lionel Gisborne, C.E., F.R.G.S. 
Four Maps. 8vo. 1853. Messrs. Saunders and Stanford. 

■ Isthmus of.— Ship Canal. By Edward Cullen, M.D., F.R.G.S. 8vo. pamplu 

1852. The Author. 

—————— , with a full History of the Scotch Colony of Darien. 

Several ma|)S, views of the country, and original documents. By Edward 
Cullen, M.D., F.R.G.S. 2nd Etlit. 8vo. 1853. The Autuor. 

Observations, Astronomical, Magnetic, and Meteorological, made at the 

Isthmus of Darien and at the City of Panamd. By W. H. Emory. 4to. 
pamph. Cambridge, U.S. 1850. 

The Author, through tlie Smithsonian Institution. 

Ship Navigation. Engineer's Rejwrt. Maps. 8vo. pamph. 1862. 

Lionel Gisborne, C.E., F.R.G.S. 

Mexico. — Visit to Mexico by the West India Islands, Yucatan, and United States, 
with observations and adventures on the way. By Wm. Parish Robertson, Esq. 
2 vols. Map and Illustrations. 8vo. 1853. The Author. 

TioER Island. — Message of the President of the United States in regard to the occu- 
pation of. Maps. 8vo. Wash. 1851. Smithsonian Institution. 



Bolivia. &c. — Aper^u d"un Voyage dans le Nord de la Bolivie et dans les Parlia 
Voisines du P6rou. Par M. H. A. Weddell. 8vo. pamph. Paris, 1852. 
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Titles of BookM, Donors, 

Mbmoria Historica sohre los Derechoi de Soberania y Dominio de la Conrederacion 
Ar^iitina. Por D. Pedro de Angplif, Cor. F.R.G.S. 8vo. pampb. Buenot 
Ayret, 1852. The Author. 

WEST INDIES. 

Decadbs of the Newe Worlde, or West India, &c. From the Latin of P. Martyr. 
8to. 1555. Sir W. C. Trevelyan, Bart., F.R.G.S. 

DiccioNARio Provincial Caii-Raxonado de Voces Cubanas. Por D. Esteban Picbardo. 
8to. Havannah, 1849. The Author. 

Mbmoria Jostificativa de la Carta Geo-Coro-Topo-Qrafica del departatnento Occi- 
dental de la Isla de Cuba hasta el limite Oriental de Filipinas. Por Don 
Esteban Picbardo. 4 parts. 8vo. pamph. Havannah. (N.D.) 

TTie Author. 

St. Domingo.— Dominican Republic and the Emperor Souloqne ; being remarks and 
strictures on tlie misstatements, and a refutation of the calumnies of M. D'Alaux, 
&c. With a glance at the Peninsula of Samand. By Britannicus. 8vo. 
pamph. Philadelphia, 1852. Smithsonian iNSTmrrxoN. 

AUSTRALASIA. 

Australia Directory. Vol. I. Edited by John Burdwood, Master, R.N. 8vo. 
1853. HvDROGRAPHic Offick. 



— Land of Gold, comprising N. S. Wales, Victoria or Port Phillip, 8. Aus- 
tralia, and Western Australia. Their History, Topography, Condition, &c. 
Msp and Engravings. By R. Montgomery Martin, F.R.O.S. Part I. 8vu. 
1853. The Author. 

Java, &c. — Zeemans Gids voor de Vaarwaters van Java, naar en door den Molukschen 
Archipel en Terug ; door F. A. A. Gregory. Uitgegeven door Jacob Swart. 
4to. Amsterdam, 1853. Chev. Jacob Swart, Cor. F.R.G.S. 

ARCTIC. 

Franklin's Footsteps ; a Sketch of Greenland, along the shores of which his Expedi- 
tion passed, and of the Parry Isles, where the last traces of it were found. By 
C. R. Markham. 12mo. 1853. Capt. Ommanney, R.N., F.R.G.S. 

Grinnbu. Land. — ^Remarks on the English Man of Arctic Discoveries in 1850-51. 
By Peter Force. 8vo. pamph. Wash. 1852. The Author. 

Historical Summary of the Five Years' Search after Sir John Franklin, from the 1st of 
Jan. 1848, to the 1st of Jan. 1853. By A. Petermann, F.R.G.S. 8vo. pampb. 
1853. The Author. 

Journal of a Voyage in Ba£Bn Bay and Barrow Straits, in the years 1850-51, per- 
formed by H.M.S. Lady Franklin and Sophia under the command of Mr. 
W. Penny, in search of the missing crews of H.M.S. Erebus and Terror, &o. 
By Peter C. Sutherland, M.D., Surgeon to the Expedition. Maps and Illus- 
trations. 2 vols. Rvo. 1852. The Author. 

SuMMBR Search for Sir John Franklin, with a Peep into the Polar Basin. By Com- 
mander E. A. Inglefield, R.N. With Short Notices by Prof. Dickie on the 
Botany, and by Dr. Sutherland on the Meteorology and Geology. Chart and 
Illustrations. 8vo. 1853. The Author. 

VoTAOES of Discovery and Research within the Arctic Regions, from the year 1818 
to the present time. With a Polar Chart. By Sir John Barrow, Bart., F.R.S. 
F.R.G3. 8vo. 1846. John Barrow, Esq., F.R.S., F.R.G.S. 

PACIFIC. 

Journal of a Cruise among the Islands of the Western Pacific, including the Feejee, 

and others, inhabitnl by the Polynesian Negro races, in H.M.S. Havannabs. 

By J. Elphinstone Erskine, Capt. R.N., F.R.G.S. Maps and Plates. 8vo. 

1853. The Author. 
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Titles qf Booh. Donors. 

Lbwchiw and the Lewckewant ; being m NarretiTe of a Visit to Levchew, or Loo 
Choo, in Oct. 1850. By George Smith, D.D., Lord Bishop of Victoria. 
l2iiio. 1853. The Loo Cuoo Mission Socibtt. 



MISCELLANEOUS. 

Abbandlohobh der K5nig1ichen Akademie der Wissenscbaflen zu Berlin, aus dem 
Jahre 1850-51. 4fo. Berlin, 1851-52. 

ACADSMT OF SciElfCBS OF BBBUlt. 

— — ^^— der Matbemath. Pbyslkal. Classe der Koniglich Bayeriscben Aka- 
demie der Wissenscbaflen. Sechster Band. Parts 2 and 3. 4to. Muoicb, 
1851-52. Academy of Scibngbs of Munich. 

AcADBirr of Natural Sciences of Philadelphia, Notices of the. By W. S. W. 
Ruschenberger, M.D, 8?o. pamph. Philadelphia, 1852. The Acadbmy. 

AraiBALTT Manual of Scientific Inquiry. Bdited by Sir John F. W. Heischel, 
Bart. 2nd Edit 12mo. 1851. Hydroqbaphic Opficb. 

Almanach de Gotha. Annuaire Diplomatique et Statistique pour Taunee 1852. 
18mo. Gotha, 1852. Pubchasbo. 

Ambbican Almanac and Repository of Useful Knowledge for the year 1853. 8to. 
Boston, U.S., 1853. J. S. Wobcbstbb, Esq., Cor. F.R.6.S. 

Ethnological Society, Tnmsactioiis of the. Vob. I. and IL Svo. New 

York, 1 848. The Socibtt. 

Oriental Society, Journal of the. Vol. III. No. 1. 8to. New York, 
1852. The Socibtt. 



— Philosophical Society, Proceedings of the. Vol. V. July, 1851, to Feb. 
1852. No. 47. 8to. Philadelphia, 1852. The Socibtt. 



Zoological, Botanical, and Geological Bibliography for the year 1851. By 



Charles Oirard. 8to. pamph. Wash. (N.D.) Smithsonian Institution. 

Analtbis stnd Summary of Herodotus, with tables of principU erents, weights, 
measuns, money, and distances ; an outline of the History and Geography, 4^ 
By J. Talboys Wheeler, F Jl.G.a J2mo. 1 852. 
I and Summarr of New Testament History, &o. With oopions Notes — His- 
torical, Oeographioaly and Antiquarian. By J. Talboys Wheeler, F.R GjS. 
12mo. 1852. 
• and Summary of Old Testament History and the Laws of Moses, &c. By 



J. Talboys Wheeler, F.R.GJS. 1 2mo. 1852. 

— < — and Summary of Thueydides, with a Cbroaological Table of principal 

erents, money, distances, &c. ; with a skeleton outline of the Oeogra{H)y. By 

J. Talboys Wheeler, F.R.G.S. 12mo. 1850. The Author. 

Annual Supplement to Willich's Titlie Commutation Tables for 1853. By G. M. 
Willich, F.R.G.S. 8to. pamph. 1853. The Authoh. 

ANTiauARiBt, Society of. Proceedings. Vol. II. Nos. 18 to 32 inoL 8to. 
1849-52. 



' Abchjbolooia, or Miscellaneous Tracts relating to Anti- 

quity. VoL XXXIII., Parts I and 2 ; Vol. XXXIV., Pafts 1 and %. Illus- 
trations. 4to. 1849-52. The Socibty. 
Anti-Slavbrt Reporter. Nos. 1 to 8 incl. 8to. 1853. 

Anti-Slatbbt Sooibtt. 

Abchitbctu HAL, Archnological, and Historic Society for the County, City, and 

Neighbourhood of Chester. Journal, put' 2. July to I>ec. 1851. 8vo. 

Chester, 1852, The Society. 
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Titles of Books, Donort. 

Abchit fur wiaMnscbafrlicbe Kunde too Russland. Htfaotgegebeo tod A. Bmao, 
Hou. F.R.G^. ZebnterBand. ViertesHelt. 8?o. Berlin, 1852. 

The Author. 
Abmy List for Jaly^ 1853. 8?o. 1853. Purchased* 

Abts, Society of, Journal of tbe. tim. 1 U> 9 incl., aud 11 to 27 iocL January to 
Afay. (No. 10 waotiug.) 8vo. 1853. The Sociitt. 

Art-Union of Londou ; Report of the Couacil, List of Menbersy &c. 8vo. pampb. 

1852. Art-Union. 

Asiatic Society of Bengal^ Journal of the. New Series. Not. 1 to 7 inclusive fur 

1852. 8vo. Calcutta. 1852. The Socibtv. 

Astronomy. — Astronomical Observations made at the Radeliffe Observatory^ Oxford, 
in the year 1850. By Manuel J. Johnson, H.A. Vol. XJ. Illustrations. 
8vo. Oxford^ 1 852. Radcllpfe Trustees. 

-Catalogue of Stais near the Kclipti<$, observed at Kwrkree, during the 

years 1848-9-50, and whose Places are supposed to be hitherto unpublished. 
Vol. I., containing 14,888 stars. 8vo. Dublin. 1851. 

Her Majesty's Government. 

— '^•*-^— Contributions to a Knowledge of the Phenomena of the Zodtaeal Light. 
By Professor C. Piazzi Smyth. Illustrations. 4to. pampb. Kdinburgh, 
1852. Admiral W. H. Smyth, F.R.G.S., &c. 

' Contributions to Astronomy and Geodesy. Second series. Forming part 

of Vd. XXi. of the Memoirs of the Royal Astronomical Society, By Thomas 
Maclear, F.R.A.S. 4to. pamph. 1852. The Author. 

> Exposi Historique de la Mensuration de TArc du M^ridien entre 



FuglensM et Ismail, par W. Struve, Hon. F.R.6.S., suivi de deux fispports 
de M. G. Liudhagen, sur l^xp^ditioD de Iflmimarken, etsur lesOp&ations de 
Lapponie ex6cut4e8 en 1851. Map. 8vo. paxnph. St. Petersburg, 1852. 

[Prof. STRITYEy Hon. F.R.G.S. 

• Government of the Heavens. By Joshua Purslo. Illustrations. 8vo. 



Edinburgh, 1852. The Author. 

Institut de France, surles Tremblements de Tern et sur les Mouve- 

ments du Sol. Par M. Antoine d'Abbadie. 8vo. pamph. Paris, 1852. 

The Atrrnos. 



On the Total Solar Eclipse of 1851. By Prof. C. P. Smyth. Plates. 

8vo. pamph. Edinburgh, 1852. Admiral W. H. Smyth, F.R.G.S., &c. 

- Report addressed by the Astronomer Royal for Scotland rProf. C. P. 



Smyth) to the Board of Visitors, at their Visitation of the Royal Observatory, 
Nov., 1853. 4to. pamph. Edinburgh, 1852. The Author. 

Atben£uh Journal to May, 1853 — (in continuation). 4to. 18^2-53. The Editob. 

Bbrichte iiber die Mittheilungen von Freunden der Naturwissenschaften in Wien ; 

gesamraelt und hemusgegeben von W. Haidinger. Vols. I. and II. 8vo. 

Vienna, 1847. Mr. W. Haidinger. 

BiBLiOTHBCA Americana: A Catalogue of Books and Pamphlets rdatinig to tlie 

History and Geography of N. and S. America, and the West Indies. On sale 

by J. Russell Smith, 36, Soho Square. 8vo. 1853. 

Messrs. Russrll Smith and Co. 

Botany. — ^Kalender der Flora des Horixontes von Prag. Entworfen nach zehnjfthr- 
igen Vegetations Beobachtungen von Karl Frifsch. Als Anhang sum 
JUnnerhefte. 8vo. pamph. Vienna, 1852. (N.D.) 

Academy of Sciencbs of Vienna. 

■ Versucli «ines Commentars Ul>er die Pflanzen in den Werken von Marc- 
grav und Piso iiber Brasilien, nebst weiteren Erorterungen iiber die Flora 
dieses Reiches von Dr. C. Fr. Ph. v. Martins, Hon. F.R.G.S., I. Kryptogameu. 
Munich, 1853. 4to. pamhp. The Autuoe. 
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ixxvi Library of the Royal Geoyraphical Society. 

Titles cf Books, Donors, 

Bottle Log Direction!. .4to. Gboobapu. Socibtt of Bombat. 

British AMOciation for tbe Adrancement of Science; Report of the Twenty* Fiiat 
Meeting of the. 8vo. 1852. The Association. 

BULLBTiN der Kbnigl. Academie der Wissentcbaflen. No. 1-43, iucl. 1851, mod 
Not. 1-23 incl., Jan. to June, 1852. 4tD. Munich, 1851-2. 

Academy of Scibmcss of Momicb. 

Canadian Joamal, a Repertory of Industry, Science, and Art ; and a Record of the 
Procee<lingt of the Canadian Institute. No*, for Oct. and Dec, 1852 ; and 
Jan. to May, for 1853. November wanting. 4to. Toronto, Upper Canada, 
1852-53. Canadian Institute. 

Catalogue of Charts, Plant, Views, and Sailing Directions, &c. Published by tlie 
Admiralty. 8vo. 1853. Hydroorapuic Oppicr. 

— — — ^— of Foreign Books, comprising Popular and Standard Works in the 
French and other languages on sale by Dulau and Co. 8?o. 1845. The same 
in 2 parts. 8vo. 1847-51. Messrs. Dulau and Co. 

. of the Officers and Students of Hanrard College^ for the Academical 



year 1852-3. First Term. 2nd edit. 8yo. pamph. Cambridge, U. $., 

1852. J. B. WoBCESTER, Rsq., Cor. F.R.G.S. 

Church Missionary Intelligencer, a Monthly Journal of Missionary information. Vol. 

III. for 1852, and Nos. 1 to 5 incl., 1853, in continuation. Svo. 1852-53. 

— — Missionary Society. Instmctions of the Committee of the, to Archdeacon 
Williams, D.C.L., on bis return to New Zealand, delirered Sept l3tb, 1852. 
8vo. pamph. Cburcb Missiomabt Socibtt. 

Colonial Intelligencer, or Aborigines' Friend. Vols. I., 11., and III., (bound) 
1847-51 incl., in continuation. 8po. 1847-53. 

Abobioinbs' Protection Socibtt. 

CoMPTBS Rendus de T Academie des Sciences to May, 1853 — in continuation. 4to. 
Paris, 1852-53. The Academy, 

'Cornwall Polytechnic Society, Nineteenth Annual Report of tbe. 8to. pamph. 
Falmouth, 1 85 1 . The Society. 

CoRRXSPONDENCB between the Treasury and Ordnance, and Letter from the Duke of 
Wellington, preliminary to the establishment of tbe Six-incb Scale for tli« 
Ordnance Maps in 1840. Folio pamph. 185.3. 

Sir Roderick I. MrRcuisoN, Pres.R.G.S. 

Directions for Collecting, Preserving, and Transporting Specimens of Natural 
History. Prepared for tbe use of the Smithsonian Institution. 8vo. pamph. 
Wash. 1852* Smithsonian Institution. 

Edinburgh New and Philosophical Journal. Conducted by Prof. Jameson. April, 
1852» to April, 1863, iucl. Nos. 105-108, incl. 8vo. Etiinburgb, 1852. 

Professor Jamkson . 

Educational Expositor, specially designed for Schoolmasters and Schoolmistresses, 
Mothers of Families, and all interested in Eduoalion. Edited by T. Tate, 
F.R.AJS., and J. Tilleard, F.R.G.S. Nos. 1 to 6, incl. March to August. 
8vo, 1853. J. Tilleard, Esq., F.R.G.S. 

EoocATiON in England, Rerolutions in France, Free Trade in Colonisation. By 
Ferdinand Gasc, M.A. 8to. pamph. 1852. Tbe Author. 

Exhibition of the Works of Industry of all Nations, 1851 — Reports by the Juries oa 
tbe Subjects in tbe Thirty Classes into which the Exhibition was divided. 8vo. 
1852. Heb Majestt's Commissioners. 

Extracts from the Kongs-Skugg-Sio ; or. Speculum Regale. Translated by Miss 
Anne Gumey. 8to. pam^. Norwich. TN.D.) 

The Translator^ through E. B. Lawrbncb, Esq., F.R.G.S. 
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Titlea of Booh, Donors, 

Fifth Anoaal Report of the Board of Regents of the Smithsonian Institution, for the 
year 1850. d?o. Wash. 1851. Smithsonian Institution. 

First and Second Reports of the Commissioners for the Exhibition of 1851, to the 
Right Hon. Spencer Horatio Walpole. 8vo. 1852. 

C. Wbntwobth Dilkb, Esq., F.R.G.S. 

Fo«ty-Thibd Annual Report of the American Board of Commissioners for Foreigir 
Missions, 1852. 8to. Boston, U.S., 1852. 

J. E. WoBCBSTEB, Esq., Cor. F.R.G.8. 

Fbahklin Institute, Journal of tlie. drd Series. Vol. XXIY., Not. 1, 2, 5, 6 (a 
and 4 wanting), and Vol. XXV., No. 1. 8to. Philadelphia, 1852-53. 

The Institute. 

Geography. — .American Geographical and Statistical Society. Vol. I. For the 
year 1853. 8vo. New York, 1852. The Socibtt. 

Bombay Geographical Society, Transactions of the. Vol. X. 8ro. 

Bombay, 1852. The Society. 

Bulletin de la Soci£t£ de G^graphie, to May, 1853, in continuation. 

8vo. Paris, 1852-53. The Society. 

Cabinet Gaietteer ; a Popular Exposition of the Countries of the World, 

their Government, Population, Revenues, Commerce, and Industries, &c. 
With brief notices of their History and Antiquities. By the Author of the 
*« Cabinet Lawyer.' ' Map. 12mo. 1853. 

Messrs. Longman & Co., Publishers. 

— ^— Compte-Rendu de la Soci6t€ G^graphique Imp^riale de Russie pour 

FAim^e 1851. 8vOi pamph. St. Petersb., 1852. The Society. 

■ Einleitung lur allgeroeinen vergleicheuden Geographie, uud Abhand- 

lungen lur Begriinduug eiuer mehr wissenschaftlrchen Behaudlung d«*r Erd- 
kunde von Carl Ritter, Hon. F.R.G.S. 8vo. Berlin, 1852. The Aothob." 

— — ^— Essai sur THistuire de la Cosmographie, et de la Cartographie, pendant 
le Moyen-Age, et sur les Progrdi de la Geographie, apres les graudes D^cou- 
vertes du XVe sidcle, &c. Par le Vicomte de Saiitarem, Cor. F.R.G.8. 
Tome troisi^me. 8vo. Paris, 1852. The Author. 

Gatetteer of the World, or Dictionary of Geographical Knowledge. 

With Maps, Plans, and Engravings. Edited by a Member of the Royal 
Geographical Society. Vol. IV. 8vo. Edinburgh, 1852. 

Messrs. Fullarton and Co., Publishers. 

G^graphie du Moyen Age, ^tudiee par Joachim Lelewel. Vols. I. to 

III. incl. With accompanying Atlas. 8vu. Brussels, 1852. Puechased. 

Geography of the Physical World. Page 65 to 168 incl. By Dr. Leo 

Alishan, of tne Armenian Convent, Venice. (In Armenian Characters.) 4to. 
1852. The AuTHoE. 

Imperial Cyclopeedia. Cyclopedia of British Geography. Parts 12 

and 13. 8vo. 1852. Charlbs Knight, Esq., F.R.G.S. 

Gazetteer; a General Dictionary of Geography. Parts 15 



to 21, incl. 8vo. Glasgow, 1851. Dr. W. G. Blackis, F.R.G.8. 

—— Jahresbericht des geographischen Vereins lu Frankfurt am Main. Secb- 
sehnter Jahrgang. 1851-52. 12mo. Frankfort, 1852. 

Gbographical Socibtt of Fbankpobt. 



— Monatsberichte dber die Verhandlungen der Gesellscbaft ftir Erdkunde 
su Berlin. Neue Folge, Neunter Baud. May, 1851-52. 8yo. Berlin, 1852. 

Gbographicai. Societt of Bkblin. 

Nuovi Element! di Geografia, saggio d* una Descrisinne generate della 



Terra. Di Adriano ed Eugenio Balbi, Cor. F.R.G.S. Second edition. Maps. 
8to. Turin, 1852. Eugenio Balbi, Cor. F.R.G.S. 
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xxzviii Library of the Royal Geographical Society. 

Titles of Books, DomarM. 

GBuGBAPiir.— FtiHonphj of Geographtcal Names. By the Rer. Abraham Hume, 
D.C.L., LL.D. 8?a. paroph. Liverpool, 1852. The Author. 

. Royal Geographical Society, Journal of the. Tol. XXIL 8vo. 1852. 

The SociETT. 

■ ■ Uber die geographitche Verbreitung der Baum voile und ihr Veiiialtiii» 
lur Industrie der VolKer alter und ncuer Zeit. Ecster Abschuitt, Antiqtia- 
rischer Theil, tod Carl Bitter. 4to. Berlin, 1852. The AcTHps. 

:■ ' ■ ■ Vettnik Imptratorskago Ruskago Geograf. Obcbestra. (Almanac of 

the Imp. Geog. Soc of Russia.) VoU. II., III., V., and VI. 8vo. St. 
Petersb. 1852. Impirial Gboobaphical Societt. 

Gbologt. — AbhaDdKmgen der K. K. Geologischen Reichsanstalt. In drei Abthei- 
luugen. 1 Band. Mit 48 lithographirten Tafelu. Imp. 4fo. Vienna, 
1852. Mr. W. Haidinoes. 

Geological Society, Quarterly Journal of the. Vol. VIII., parts 1 to 4 



incl. 8vo. 1853-53. TbeSocirnr. 

> Geological Society of Dublin, Journal of the. Vol. V., part 2. 8to. 



Dublin, 1852. , The Sociktt. 

I Jahrbttch der Kaiserlich-Koniglicben Geologischen Reichsanstalt. Vol. 

I., 1850, 4 Nos. in 3: Vol. 11^ 1651, Nos. 1 to 4 incl.; and Vol. III., Nos. 
I, 2, and 3. 4t)o. Vieana, 1850-52. * Mr. W. Haidimgbr. 

■ Museum of Practical Geology. Industrial Instruction on the Continent. 
(Being the Introductory Lecture of the Session 1852-53.) By Lyon Play fair, 
C.B., F.B.S., 8vo. pamph. 1852. Sir U. T. Ds la Bkchb, C.B., F.R.G.S. 

— ^— — Uber die Juraformation auf der Blrdflache, von Leopold yon Buch, Hon. 
F.R.G.S. 8vo. pamph. Berlin, 1 853. The Authob. 

GiOBNALB deir I. R. Istituto Lombardo di Science, Lettere ed Arti. Vols. VI., 
VII., and VIII. 8vo. Milan, 1846-47. 

GiOBNALB dell* I. R. Istituto Lombardo di Scienie, Lettere e«l Arti e Biblioteca 
Italiana. New Scries. Vols. I. to III. incl., in 18 parts. 4to. Milan, 
1847-52. Lombardo- Vbneto Institute of Mii^n. 

Information to Persons having Business to transact at the Patent Office. 8iro* 
pamph. Wash. 1851. 

The Commission BB of Patents through the Smithsonian iNsriTirrioN. 

Journal of the Indian Archipelago and Eastern Asia. Vol. VI. Nos. 3 to 12 incl. 
8?o. Singapore, 1852. J. R, Looan, Ksq. 

Hakluvt Socibtt. — Notes upon Russia, &c., by the Baron Sigismund von Berber- 
stein, in the years 1517 and 1526. Edited, with Notes and Introduction, by 
R. H. Major, F.R.G.S. Illustrations. Vol. II. 8vo. 1852. 

True Description of three Voyages by the North-East, towards 

Cathay and China, undertaken by the Dutch in the years 1591-95, and 1596. 
By Gerrit de Veer. Published at Amsterdam, in the year 1598. and in 1609. 
Translated into EngliUi by William Phillip. Edited by C. T. Beke, Ph. D.,. 
F.R.G.S. 8vo. ib63. The Socibtt. 

Hobticultvral Society, Journal of the. Vol. VII. Parts I to 4 incl. Vol. VIII. 
Parts 1 and % 8vo. 1852-53. The Socibtt. 

KoNoSUOE danske Videnskabernes Selskabs Skrifter. Andet Bind. Illustrations, 4to. 
Copenhagen, 1851. Royal Acadbmt of Soibncbs, Copenuaokn. 

KoNOL. Vetenskaps-Akadcmieus Handlingar 1850. Parts 1 and 2. 8vo. Stock- 
holm, 1850-51 . Royal Acadbmt of Sciencbs, Stockholm. 
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TitUt of Booka. Domor$. 
LiMiiBAif Societj, LbtofFeUowi. 4to. 18^. 
PreceediDgfl of the. Pag« 145 to 160 incl. 8vo. 1853. 

TraoMctioBa of the. Vol. XXI. Part 1. 4(o. 1852. 

The SociBTT. 

• 

I«UT of Foreign Institutioof in correipondence with the Smithsonian IniUtution. 4to« 

pamph. Wath. (N.D.) 
^— of Works pttUlshed hj the SmithseniaD Institutioo of Washington. 1 Sheet. 

8vo. pamph. Wash. 1852. ^ Smithsoniaic Institdtion. 

LjTKftAftY and Uistorieal Society of Quebeo, Report of the Council of the» for the 
ycac ending 14rh Jan., 1S52. 8vo. pamph. Quebec 1852. TheSociBTT. 

Lycbdm of Natural History of New York, Annala of the. Vol. V. Nos. 7 to 14» 
ind. Svo. New York, 1852. Ltcbuh of Natob4L Histobt. 

Madras Journal of Literature and Science. No. 39. VoL XVII. January — June* 
8ro. 1851. Maobas Litbbaby iSocxBTr- 

MASiwAitso in Roman Characters, wHh Translatiosi subjoined ; and an Introductory 
Essay on P41i Budtlhistical Literature. In 2 Vols. Vol. I. By the Hon. G. 
Tumour. 4to. Ceylon, 1837. 

Wm. Ohanyillb, Es(^, through Capt. Cuapmak, R.A., F.R.G.S. 

MbXOMIb dell* I. R. Istituto Lombardo di Science, Lettere ed Arti. Vol. III. 4to. 
Milan, 1852. Lombaboo-Vbnkto Institutb of Milam. 

Mbmobiab de \a Rral Academia de Ciencias de Madrid. Tomo I. Parte 2a. 4to« 
Madrid, 1851. Rotal Acadbxt of Scibhces of Madbib. 

MBTBOBOLOdv. — Magnetiral and Meteorological Observations made at the Hon. East 
India Company's Obasrvatory, Bombay, in tiie year 1848, under the Superin- 
tendence ot Charles W. Montriou, Commr. I. N. 4to. Bombay, 1851. 

Hon. East India Company. 



Meteorological Society of the Mauritius, Regulatbns and Report of 

the. 8vo. pamph. Mauritian Printing OtBce, 1851. The Socibtt. 

On the Change of Temperature in Europe, and the Variation of the 

Magnetic Needle. By O. A. Rowell. Map. (Reprinted from the £din. N. 
Phil. Int.) Svo. pamph. 1853. The Authoh. 



i Ortsbeslimmungen bei einer Fahrt^rch den grossen nnd durch den 

Atlantiscben Ocean auf der Corvette Krotkoi und dorauf begrilndcte Unter- 
suchung der Stromungen in diesen Meeren von A. Erman, Hon. F.R.6.S. 
8vo. pamph. The Author. 

.Present State of Meteorological Science in England. By John 



Drew, Ph. D. Illustrations. 4to. pamph. 1852. The Authob. 

^— — Second and Third Keports on Meteorology to the Navy Department. 
By Prof. J. P. Espy. Maps. Folio. Wash. 1851. 

Smithsonian Institution. 



— — ^-^ Tafeln zur Reduction der in Mill) met em abgelesenen Barometer- 
stande auf die Normaltemperatur von 0° Celsius. Berechnet von J.J. Pohl 
and J. Schabus. Svo. pamph. Vienna, 1852. 

• Tafeln sur Vergleichung and Reduction der in verschiedenen 



Langenmassen abgelesenen Barometerstiinde. Von J. 5. Pohl und J. Schabus. 
Svo. pamph. Vienna, 1B52. Aoadbht of Scibncis of Vibnna 

• True Principle of the Law of Storms, practically arranged for both 



Hemispheres By James Sedgwick. lUuatrations. Svo. pamph. 1852. 

The Adthob. 

MiCKOACoriCAL ExamfaialioBa, &c^ of the Thames and other Waters. By S. Laa- 
ir, M.I>., P.R.8., and P. Redfem, M.D. Svo. pamph. 1852. 

LoNOON (Watford) Spbino Watbb Compamt. 
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xl Library of the Royal Geographical Society. 

Txtlet cf Books. Donors. 

MoANTtBERioHT der KoDigl. Preufs. Akademie der Wis«enscbaA«n xu Berlin. July 
to December, incl^ 1851, and January to June, inc. 1852. 11 Noa. 8vu. 
Berlin, 1 8J I -5% Academy of Sciences of Bbkun. 

Morbb's Patent. Full Ezpoture of Dr. Chat. T. Jackiun'i Pretensions to ibe 
American Electro-Magnetic Ttlegraph. By Hon. Amos Kendall. 8vo. 
pamph. Wash. 1852. S. F. B. Mouse, Kaq. 

Museum of Classical Antiquities, a Quarterly Journal of Ancient Art. VoL I., 4 
parts. Vol. II., 4 parts, witli Supplement Edited by Edward Falkener, Elaq. 
8to. 1851-53. The Editor. 

Nautical Magazine, and Naral Chronicle. Vol. XXI. Nos. 6 to 12 incl., 1852, 
and Vol. XXII., Nos. 1 to 5 incl., 1853. 8vo. 1852-53. Purchased. 

Memoir, descriptive of the Surveys made in H.M. Ships ' Blossom' and 



* Thunder » from 1829 to 1837. By Capt. R. Owen, R.N., F.R.A.S. 8vo. 
Dublin. (N.D.) The Authob. 

Nayiqation. — Sailing Directions. Third Edition. Improved and Enlarged. Dy 
Lieut. M. F. Maury. Illustrations. 4to. Wash., 1851. The Authob. 

— — ^— Verhandelingen en Berigten betrekkelijk bet Zeeweien en de Zeevaart- 
kunde verzameld en uitgegeven. Door Jacob Swart. Nieuwe Volgorde. 
Jaargang 1852. Nos. 3 and 4 for 1852, and No. 1 for 1853. 8vo. Amster- 
dam, 1852-53. The Author. 

Navy List for July, 1 853. 8vo. 1 853. Purchased. 

Note on a Papyrus Greek MS., supposed to contain Parts of Orations by Hyperides, 
&c. By John Hogg, M.A., F.R.S., F.R.G.S. (From the Museum of Classicstl 
Antiquiti<;s.) 8vo. pamph. 1852. Tlie Autuob. 

Ofvibsigt af Kongl. Vetenskaps-Akademiens Forhanlingar. No. 8. 1851. 8to. 
Stockholm, 1852. Royal Academy of Science, Stockholm. 

Ordnance Survey. Astronomical Observations made with Airy's Zenith Sector, 
from 1842 to 1850. For the Determination of the Latitude of various Trigono- 
metrical Stations use<l in the Ordnance Survey of the British Isles. By 
William Yolland, Captain R.E. With Map and Illustrations. Imp. 4to. 

1 852. BoABD of Obdnancb. 

OvBBSiGT over det Kgl. danske V idenskabernes Selskabs Forhandliuger. 1849-50, 
by H. C. Orsted. 1851 by G. Forchliammer. 3 Parts in I, and Nos. 1 to 8 
incl., 1852. 8vo. Copenhagen, 1849-53. 

Royal Academy of Sciences, Copenbagen. 

Photographic Society, Journal of the. No. 1. With Prospectus. 8vo. pamph. 

1853. The Society. 

Popular Tables, arranged in anew Form, giving information at sight for ascertaining, 
according to the Carlisle Table of Mortality, the value of Lifehold, Leasehold, 
&c. By Charles M. Willich, F.R.G.S. 2nd edit. 8vo. 1852. The Author. 

Practical Rules for ascertaining the Deviation of the Compass, caused by the Iron 
in a Ship. 8 vo. pamph. 1853. Hydrograpuic Oppice. 

Pbojbct for Opening a N.W. Passage between the Atlantic and Pacific Oceans, by 
means of a Railway on the Biitish Territories. • By A. DouU, C.B. 8vo. 
pamph. 1852. ^ TheAuTUOK. 

Quarterly Review, Nos. 181 to 184, incl. to April, 1853 (in continuation). 8vo. 
1852. ^ John Murray, Esq., F.R.G.S. 

Raiiing Water for the Purposes of Navigation in the Colonies. By Prof. Piazzi 
Smyth (Astr. Boy. for Scotland). 8vo. pamph. 1853. The Author. 

Rboistet of Periodical Phenomena of Animal and Vegetable Life in North America. 
Folio pamph. Wash., 1851. Smithsonian Institution. 
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Titles of Booh, Donors. 

Rbfoet of the Computation of Tables, to be used with the Hydrometer recently 
adopted for use in the Custom-Houaee, U.S. By Profs. A. D. Bache and R. 
S. McCulloh. Platet. 8vo. pamph. Wash., 1851. 

The SuPERDT. of WEiOHTaand Measurss through the Smithn. Imstn. 

of the Officers constituting the Light-House Board. 44 Plates. 8vo, 
Wash., I8d2. Smithsonian Jnwitution. 

of the Provisional Directors of the London (Watford) Spring "Water Com- 
pany, &c., and Mr. Hope's Opening Speech before the Parliamentary Com- 
mittee. 8vo. pamph. 1852. The Company. 

on Rivers and Harbours. 8vo. pamph. Wash., 1 850. 

• relative to the Commerce of the Lakes. By Mr. Woodbridge. 8vo. pamph. 



Wash., 1842. Smithsonian Institution. 

Rksumen de las Actas de la Academia Real de Ciencias de Madrid en el afio Acade- 
micode 1850-51. 8vo. pamph. Madrid, 1851. The Academy. 

Royal Agricultural Society, Journal of the. Vol. XllL Part 2. 8vo. 1852. 

The SociBTT. 

Asiatic Society of Great Britain and Ireland, Journal of the* Vol. XIII. 

Part 2. 8vo. 1852. 
Twenty-6fth Annual Report 

of the. 8vo. pamph. 1852. I1ie Sucibty. 

- Bombay Branch, Journal of the. Vol. IV* No. 16. Juiyi 



8vo. Bombay, 1852. The Socibty. 

- Institution of Great Britain, List of Members, Officers, &c., with the Report 
of the Visitors for the year 1851. 8vo. pamph. 1852. 

■ Notices of the Meetings of the. Part II. July, 



1852. 8vo. 1852. The Institution. 

- Society, Address ol the Earl of Rosse, the Fresideht of the. Read at the 
Anniversary, Nov. 30th, 1852. 8vo. pamph. 1852. 

List of Fellows of the, for 1 852. 4to. 1 852. 

> Philosophical Transactions of the. Parts I. and II. for 1851, and the 



same for 1852. 4to. 1851-52. 
Proceedings of ihe. Vol. VI. Nos. 88 to 91 incl. Paf?e 181 to 268 

incl. 8vo. 1852-53. The Society. 

- Society of Edinburgh, Proceedings of the. Vol. III. No. 42. Session 

1851-52. 8vo. Edinburgh, 1852. 

Transactions of the. Vol. XX. Part 3. 4to. 



Edinburgh, 1852. The Society. 

• of Van Diemen's Land, Papers and Proceedings of the. Vol. II. 



Parti. 8vo. Hobart Town, 1852. The Society, 

Rusimbntabt Treatise on the Power of Water, as applied to drive Flour Mills, and 
to give Motion to Turbines, and other Hydrostatic Engines. By Joseph Glynn, 
F.R.S. Illustrations. 12mo. 1853. The Autuob. 

Seventh, Eighth, Ninth, Tenth, and Eleventh Annual Reports of the Registrar 
General of Births, Deaths, and Marriages in England. 1847-48. 4 Vols. 
8vo, 1846-52. Major George Graham, Registrar-General. 

Sitzongsberichtb der Kaiserlichen Akademie der WissenscEaften. Band VIII. 
Jahrgang 1852. I, 2, and 3 Heft. Mit 2, 4, and 12 Tafeln. 8vo. Vienna, 
1852. Academy of Sciences of Vienna. 

Smitbsonian Contributions to Knowledge. Vols. III. and IV. Illustrations. 4to. 
Wash. 1852. Smithsonian Institution. 
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7rUk§ <if Books. Dmun, 

9MmuoNiAM Institotion— Report od lecent Improrementi in tbe Chemical Ait«. 
BjProfa. James C Booth and Campbell Moifit 8vo. pamph. Wash., 1851. 

The IirsTiTUTioir. 

Spebctr of Major Rowlandson at the Annual (Evening) Meeting of the Church 

Mijiionary Society, at Exeter Hall, May 4tb, 1852. 12ma pamph. (N. D.> 

Church MiasioNART Societt. 

Statistical Society, Journal of the. Vol. XV., ParU 2, 3, and 4, and Vol. XVI. 

ParU 1 and 2. 8vo. 1852-53. The Society. 

Tablbaux de Population, de Culture, de Commeice, et de NaTigation^ pour Tann^e 
1849. 8ro. Parii, 1852. Minist^be de Ul Mabine. 

Vachbb's Parliamentary Companion for June, 1853. 18mo. pamph* 1853. 

PUBCHASBD. 

ZeitschrifT der deutachen morgenlandiscben GesellKhaft. VI. Band. III. and 

IV. Heft. 870. Leipsic, 1852. Obiental Sogibtt of Gebmant. 

Zoology. — Die geographiache Verbreitung der Thiere. Von Ludwig H. Schmarda. 

3 partt, 8vo. Vienna, 1853. The Author. 

— Le Regiment dee Dromadairet k Tarm^ d'Orient (1798-1801), Emploi 

du Chamean i la Guerre ches let Ancienv. Par M. Joniard, Hon. F.R.G^. 

8vo. pamph. Paris. (N. D.) The Author. 



Zoological Society of London, Proceedings of the. No». 201 to 217, p. 

I to 272 incl., and 219 to 226, p. 1 to 128 incl. 8yo. 1850-51. 

^Tranaactiona of the. Vol. IV. Part 3. 



4to. 1853. The Society. 



MAPS, CHARTS, &c- 

ATLASES. 



Map$, CkarU, ^c. Donors. 

Atlas containing a collection of Ancient Mapa, &c. Folio. 

containing a collection of Sea Charta. In 39 Sheeta. (Ancient.) Folio. 

His Gbacb the Duke of Manchbstbb. 

contatriiog the Charta and Illuatrationa to Captain Cook*a Voyagea. Folio. 

William Brockkdon, Eaq., F.R.S.,F.R.G5. 

cnntracJas, lire Mapparum Geographicarum Sanaoniarum auctarum et cor- 

nsctaruni Notn Congeriea. Ex formia Petri Schenck. (Ancient.) Folio. 



nsctaruni Notn Congeriea. Ex formia Petri Schenck. (Ancient.) 




n" 



Fulio. Piuri^j 1695. His Gbacb tub Dukb op Mamchbstbb. 

• MiLritimo d»j Kapafia, de TofiSo. 2 vola. Folio. Madrid, 1789. ' 

- of FrBJicp, North. Sheeta 1 to 82, in«l. 
■ i^oiith. SheeU 83 to 160, incl. By Caaaini. 2 vob. Folio. 

The TBEA8UBT. 

- of Striiifiire Geography, with illuatrative letterpreaa. By*Walter McLeod, 

F.RG.S. ; the Mapa compiled and engraved by Edward Wei ler, F.R.G S 
Imp. 8vt>., 1853. MeHra. Longman and Co., Publiahera! 

to Thouipioji's Alcedo^ or Dictionary of America and West Indiea. By A 
Amiwsriiiid, Folio. 1816. The TBEABnav.' 
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MapMy Charity 8fe, Domora. 

CoMPLiTK Body of Ancietit Geographj. By M. lyAnrille. 13 Platei. Folio. 

William Bkockbdon, Esq., P.R.S., F.R.G.S. 

Dabton*8 Junior Clan Atlai, cootaiiung 10 Mapi. 2 copies. Small 4to. 

W. Hammond, Etq., F.R.G.S. 

Frahok et m ColoDiet : Atlas illaatri cent Cartes. By M. VuillemiB. Letterpress 
by Ernest Poir6e. Folio. Paris, 1852. Pubchasbd. 

Gemmeaj. Atlas ; or, Dsseription at large of the whole Universe, being a collection of 
the most approved and correctest Maps hitherto published, containing 4i large 
copper-platM. By Thomas Kitchen, Sen*, and others. (Ancient.) Folio. (.N.D.) 

His Grace the Dukb or Makcbxsteb. 

GBOOBAPHI8CUBR Atlas tiber alle Theile der Erde, bearbeitet nach der ritterschen 
Lebre tind dem Herm I>r. Carl Hitter sugeeigned. Von J. M. Ziegler. 
14 Sheets. Folio. BerUn, 1851. The Aothoi. 

LiOBTiNO Colomne or Sea>Mirroar, containing the Sea-coasts of the Northern, 
Eastern, and Western Navigation, fte. Wbereiinto is added a brief instruction 
of the Art of Navigation ; together with new Tables of the Suu's Declination ; 
also an Almanack extending untill the yeare 1661. Folio. Amsterdam, 1658. 

His Grace thb Ddke of Manchester. 

Penny Maps. By J. W. Lowry, F.R.G.S. Nos. 47 to 61 incl., 61, 69, 70, and 81 
to 83 incU ; completing the set with Preface and Index to the Maps. 4to. 
1852. The Author. 

ScHOOii Atlas of Physical, Political, and Commercial Geography, with descriptive 
letterpress by Edward Hughes, F.R.G.S. The Maps compiled and engraved 
by Edward Welter, F. R.G.S. Imp. Svo. 1853. 

Messrs. Longman and Co., Poblishen. 

WkbT Indian Atlas; or, a General Description of the West Indies: taken from actual 
Surveys and Observations. By Thomas Jeffrys. Folio. 1775. 

His Gracs the Vuxe of MANCHraTKB. 

WORLD. 

WOBX.D, Map of the, illustrating B. Seemann's Narrative of H.M.S. * Herald,* under 
the command of Capt. H. Kellett, R.N., C.B., F.R.G.S. By A. Petermann, 
F.R.G.S. The Author. 

, in Hemispheres (in Armeuiau characters). 1849. 

Armenian Convent, Venice. 

EUROPE. 

Europe^ Map of (in Armenian characters). 1849. 

Armenian Convent, Venice. 

Genblai. Map of the Empire of Germany, Holland, the Netherlands, Switxerland, 
the Grisons, Italy, Sicily, Corsica, and Sardinia. By Capt. Crauchard. 
(Ancient.) Folio. 1800. William Brockbdon, Esq., F.R.S., F.R.G.S. 

Baltic, Ports in the. 

, Femem to Bomholm. Sheet 1. 1862. Htdboorafhic Office. 

Bavaria, Cosmographical Map of, in 8 Sheets. 1568. TheTRBASOBv. 



- , Topographical Atlas of. Sheets Nos. 12, 18, and 111. Karlstadt, Schwein- 
fart, et Bobenthal. 1851-52. Bavabian Govbbnment. 

Bbitisu Islands, to the scale of wkJ^, Designed by the Rev. S. Clark, M.A., 
F.R.G.S.; drawn by W. Hughes, F.R.G.S. Published by the National 
Society. 1849. Mr. Simpson. 
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Maps, Charts, ^c. Donors. 

Bbitish Islbb.— KNGLAND.--Map of the Walling Street, acroet the coantiet of 
Durham and Northumberland ; with enlarged Plant of the Stations and Camps 
adjacent to the line: from a Survey made in 1850-51, by direction of the 
Duke of Northumberland. 4 Sheets in portfolio. 1852. 

AacHiBGLOoiCAL Inititutb. 

' -. Hirer Thamee. Sheet 4. Graveaend Reach. 1852. 

— — , S. Coast,~Dartmouth Harbour. 1826. Corrected to 1852. 

'■^— f Dunnote to the Needles, including Spitbead. 



1851. 



-, Newhaven. 1852. 
-, Poole Harbour. 1849. 



— , W. Coast,— Milford Haven. 1 830. Corrected to 1852. 

— — , PadstoHT to the Bristol Channel. Sheet 2. 

1831. Corrected to 1852. 

Ireland, E. Coast,— Lough Strangford. 1834. 

, N.W. Coast,— Vidal Bank. 1830-1. Corrected to 185 2, 

. S.W. Coast,— Valcntia Island. I84d. 

TZT^, » ^^'' Coast,— Roundstone, Birterbuy, Kilkieraii, Greatmaq 

and Cashla Bays, 1847. 

-, Slyne Head to Liscaiior Bay. 1849. 



-Scotland, K. Coast,- Keith Reef and Skerki Patches. 1841. 

, N.E. Coast,— Cromarty. Firth of. 18«i5. 

-, Dornoch, Firth of. 1845. 



" ♦ W. Coast,— Clyde, Loch Fyne, &c. Sheet 3. 1849. 

~'7 , Kyles of Bute, with Lochs Strivan and 

Ridan. 1846. 

•• , Sound of Mull. 1851. 

T^ Ai. «, - Hydrogbaphic Office. 

Dbnmabk.- Altona, Plan of. 1806. 

Copenhagen, Plan of. Weimar. 1807. The Tbkasuby. 

' . ^y«n» Schleswig, Langeland, iBroe, Taasinge, and Als, Map of. Made 
under the direction of the Roy. Acad, of Scien. of Copenhagen. In 4 Sheets. 
(1 Sheet wanting.) 1783. 

Jutland, Map of. In 7 Sheets. Made under the direction of the Roy. 



Acad, of Scien. of Copenhagen. In Danish. 1787-1803. 



Moen, Falster, and Laland, Map of. Made under the direction of the 



Roy. Acad, of Scien. of Copenhagen. 1 776. 



Seelaiid, Map of. In 4 Sheets. Made under the direction of the Roy. 



Acad, of Scien. of Copenhagen. 1 768-72. 

The same in 1 Sheet. 1777. 



Fbance,&c— Carte des Treiie D^partements r^unis ft la parUe Septentrionale de 
1 Empire Fran9ais; comprenant la Belgique et les Pays conquis ft la Rive 
gauche du Rhm : Divis^e en Prefectures, Arrondissements Communaux. et 
Justices de Paix, 4 Sheets. Paris, 1807. 

Gbnoa. — Carta Militare di Genova. Milan. 

^^Topographical Map of the Republick of Genua, taken from the celebrated 

Spanish Map by Chaffrion ; with many additions and improvements. 8 Sheets. 
1784, 

Gebmant.— Hamburg, Plan of. 1803. 

Hanover, Plan of. Hanover, 1800. The Tbbasury. 
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Map»t OtartSf Sfc, Donorg. 

Gbbmant. — Charte tou Schwaben, (rigonometrisch aufgenommen und gez«ichiiet von 
J. A. Aman, Kurbaierscher Laudet Directions Rath. 38 Sheets. (Not. 7 to 9, 
12 to 18 incl., 21 to 27 iucl., 30 to 36 iiicl., 39 tu 45 incl., 49 to 53 iucl., and 
59 and 60.) 

Plan Ton Cassel. Weimar. 1808. The TssASUBr. 

Politifch-Statiatiache Karte von Deutschland. Von H. Mahlmann. 
Berlin. 1850. The Authob. 

Holstein and Mecklenburg, Map of. By the Geographical Institate of 

Weimar. Slieetg 5 to 7, 17 and 18. Incomplete. 
■ Topographisch-militairifcher Atlas von Mecklenburg-. Herausgegeben 

von dem Geographischen Institut of Weimar. 10 Sheets. Weimar, 1800. 

The Tbbasdry. 

Italy. — Carta Topografica di Roma dal Barone di Moltke. 2 Sheets, to the scale of 

jjJoQ. Berlin, lb52. The Author. 

Phomia.— Dansig, Plan of. Nuroberg, 1813. The Trbasuby. 

— «— General Karte vom Preussischen Staate mit den GrXnzen der Regieniugs- 

Bezirke und landrlthlichen Kreise; entworfen von F. B. Kngelhardt 2^eets. 

Berlin, 1849. 

-^— — Plan eines Theils der sogenannten MHrktchen Schweitx. 

Potsdam. — Karte vom Regierungs-Bezirke Potsdam ; aus der Mittelmark, 

Uckermark, und der Priegoitz bestehend. 4 Sheets. Von F. B. Engelbardt. 

Berlin, 1849. 

Pbtobia, Rhkniih. — Das Siebengebirge nach den Aufnahmen des K6niglichen Preus* 
sischen Generalstabes gestochen von H. Brose, Schrift von F. W. Kliewer. 
1 Sheet. Messrs. Simon Scubopp and Ck)., Berlin. 

Westphalia. — Topographische Karte von Westphalen in xxii Bllttem. 

Herausgegeben von General Major Le Coq. (In case.) Berlin, 1805. 

The Tbbasurt. 

Russia. — Karte der Gewerblichen-VerlUiltnisse im Europaeischen-Russland. 4 Sheets. 
Berlin, 1844. 

Russia and Poland. — Karte von Ost-Preussen, Litthauen, WestpPreussen und dem 
Nets-Distrikte, enthalteud die Regierungs-Bezirke: Konigsberg, Gumbinnen» 
Danzig, Ifarieuwerder und Bromberg. Von F. B. Kngelhardt 23 Sheets, 
and Index Map. Berlin, 1848. Messrs. Simon Schbopp and Co., Berlin. 

SwiTZBRLAND. — Carte G6ologiqiie de la Suisse, par M. M. B. Studeret A. Escher de 
la Lintb d'aprds leurs propres observations et les communications de leurs amis. 
1 Sheet. Winterthur, 1853. J. M. Ziboler, Esq., Cor. F.R.G.S. 

. Karte der Cantons St. Gallen und Ap|)enze1I. Nach der Topogra- 

pbischen Karte im Masstab, v. ^^ reducirt auf -mlsisfi* "• bearbeitet von J. 
M. Ziegler. 10 Sheets, with accompanying pamphlet. Winterthur. 

The Authob. 

Tagus River, entrance to the (Rio Tejo). 1851. Hvdrograpuic Officb. 

TcmKKT, kc — Ottoman Empire, Map of the (in Armenian characters). 1849. 

Armbnian Convbnt, Vbnicb. 

West Fribslano. — T Hoogh. Heemraet Scbap Vande uyt Waterende Slujsen in 
Kennemerlant ende West-Friesland. 4 Sheets. Very ancient. (N. D.) 

Wirtbmbbbo.— Charte von WUrtemberg. Sheets 4 to 6. The Trkasubv. 



Asia, Map of (in Armenian characters). 1849. 

Armenla, Ancient and Modem, Map of (in Armenian characters). 1849. 



ASIA. 

menial. ,, . 

Armenian Convbnt, Vbnicb* 
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Mapst ChtMTiBf j-c. Donors. 

Asia Mijiob.— Carte g^Q<^raphiqae de TAjae Mineare r6digee i I'Eohellede i^^ 

par A. de Bolotofi*,' G^n^ral de TRtat Major de Rustie, d'aprde de* mat^riaux 
iD^dits et les duou^ei foamiet par P. de Tchibatchef. 1853. 

M. P. de TcHiHATCHBF, Hon. F.R.G^. 

Asiatic Huisia. — Map of the Aral Sea. By Capt. Butakof, of the Imp. Ruasian 
Navy. 1850. Imp. Geo. Soc. of St. Pbtbrsboro. 

Bknoal, Golf op.— Sketch of the Irawady. Sheets I and 2. 1826. 

Hydboobapbic Offick. 

Pausstinb.— Die Landschaft Galilaea, von H. Lange. Zn C. Bitterns Erdk. ThL 

xxi. Palaestiiia. S. 722-846. Berlin. Voii H. Lange. The Autuok. 

Skisse eines Gnindritses von Jerusalem. Za C. Rktei^s AUg. Erdk. 

Thl. xxi., Palaestina, S. 296-508. Berlin. The Author. 



AFRICA. 

Africa, Map of (In Armenian characters). 1S49. 

Abmenian Content, Vbntcb. 

• , Map of, from the Bqaator to the Southern Tropic, shoving the routes to Lake 

Nyassi^ Moenemoezi, &c. By William Desborough Cooley, F.R.G.S. 1853. 

The Author. 
, S., — Bird Islands and the Doddington Rock. 

. , S. Coast,— Table Bay to Cape Agulbas. Coirected to 185S. 

Htdkoobapbic Offick. 

, W. Coast, — Canary Islands. — Carte Physique de Tile T^n^riffe lev£e sur les 
lieuz. Par Liopold de Bach, eo 1814. Paris, 1831. 

A. PsTWf ANN, Esq., F.R.G.S. 



AMERICA. 



Arbbioa, NoiiTii^ Map of <in Armenian characters). 1 849. 

Abmbnian Convict, Venice. 



^ E. Coast,— -Nova Scotia.— Canso Harbour, 1850. Chart of part of 

the Coast of. SheeU 7 and 8. Corrected to 1852. 

Prince Edward Islands.— Map of the Island of St. 



John, in the Gulf of St. Lawrence, showing the Counties, Parislies, &c. . 1810. 

The Treasubt. 



-, N.E. Coast,— Sable Island. 1851. 



Vanoodvbb Island. — Beaver Harbour. 1851. HroROGRAPHic Officb. 

United States. — Map of the Delta of the St. Clair, surveyed by Lieuts. J. N. Ma- 
comb and W. H. Warner, under the direction of Capt. W. G. Williams. 
Washington. 1842. 

Profile of the Country, from the River St Croix to the River St. 

John (Main Boundary Survey). By Bfajor J. D. Graham, UJS. 

San Francisco, Oflksial Map of, compiled from the Field Notes ef 



the Official Re-Survey. By William Eddy. Washington, 1849. 

Survey of Routes from the Valley of the Mississippi to the Pacific 



Ocean. By W. H. Sidell. Washington, 1850. 

Smithsonian Inbtitution. 
, W. Coast — Qaeen Charlotte Islands and adjacent Coast. 

HvDBooRAPuic Office. 
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Mapiy Charts, ffc. Donors. 

FiBST Geograpbical Chart of theCooitt of Ontral America. By Gerontmo diavefl, 
N.D.'(Anci«it). Presented by Timothy Bbvinotoii, Esq., timmgh Th. 
HoDGKiN, M.D., F.R.G.S. 

Hap of Central America, showing the different lines of Atlantic and Pacific commu- 
nication. By James Wyld, F.R.G.S. 1850. 

Smithsonian Institution. 
Mar of New Granada, showing the coarse of the River Magdelena. Constructed for 

tbe Magdelena Steam Navigatiou Company. MS. 185^ 
TorooBAFHicAL Sketch of a Route from Port Escos^ and the Bay of Caledonia to the 
G«lf of Saa Mignel: by Edward.Cnllen, M.D., in 1S49. MS. 

Dr. Edward Cullbn, F.R.G.S. 

W. Coast.— Cape Desolado to Fonseca Gulf. Sheet 27. 1840. 

Cspt Elena to Cape Desolado. Sheet 26. 1840. 

Fonseca Gulf to Sonsonate Road. Sheet 28. 1838. 

Nicoya Gulf to Cape Elena. Sheet 26. 1840. 

HTDBO«BAruic OmcB. 

WBST INDIEi. 

Antiada. — Caxtt de la Province d'Antioqnia dans la R^publiqiie de Colombie. Par 
Joe6 M. Rcatr^po. .5 Sheets in MS. 1819. J. M. Haloom, Esq., F.EjG.a 
AxTiGUA Idand. Sheet 3. 1848. 

C<rBA4 — Carta Geo. Coro-Hidro-Topografica del Departamento Occidental de la Isla 
de Cuba hasta el limke Orieolal N. Filipioa. Par D. Esteban Picbardo 4 
Sheets. The Author. 

Finos, Jbland of, in ^ Sea of Cuba. 1 Sheet. MS. 

J. M. Haloon, Esq., F.R.G.S. 
Tmimusko, Bacas de Dragot, with Plan of Post of Spain. 1849. 

HrDBoomAPUic Officjk. 

BOUTH. 

Ambbica, StxiTH, Map of (in Anns&ian characters). 1849. 

Armenian Convent, Vbnicb. 

Carte de la Jurisdiccion de Timana. 2 Sheets. MS. 

J. M. Haldon, Esq., F.R.G<8. 

' S. Coast. — Bbazil, Coast of. — Plan of the Anchorage on N.W. side 

of the Island of Santa Catberina. Corrected to 1852. Hydbographic Opficb. 

Bio Nbobo, Map of the. MS. 1 Sheet. J. M. Haldon, Esq , F.R.G.S. 

, Map of (he, and aome o( its Tributaries, from near their sources to its 
confluence with the Amaxon, from the obsenrations made in the years 1851-3. 
By Alfied R. Wallace. MS. The Authob. 



POLYNESIA AND PACIFIC ISLANDS. 

AufTBALASiA, Map of (in Armeiuan characters). 1849. 

Abmbnian Convbnt, Venice. 
Austbalia, E. Coast. Sheets 1 to 4 incl. 1851. 

. Botany Bay and Port Hacking. 1848^1. 

— — ^— ^— Broken Bay. 

_ .^— Jervis and Bateman Bays. 1851. 

Gulf of St. Vincent, Troubridge Shoals. 1 85 1 . 

Htdbographig OFncE. 
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MapM, Charts, ffc, Donor*^ 

China Sea, corrected to 1853. 

— — BOBNCO. — Bruni River, entrance to the. Borneo. 1846-49. 
■ Carimata Straits 

^— ^ Banca and Gaspa Straits. 

Gaspar Strait, with it« three ChanoeU. 

Royaliit Ha«en. 1847. 

Tambelan Iilandt, and St. Esprit Group. Hydkogbaphic Ofpick. 

Java, — I)e Kilanden Beootten Java van Bali tot Timor. By Jacob 

Swart. 2 Sheets. Amsterdam, 1853. The Author. 

Pacipic. — Society Islands. — Owaarre Harbour, in Huaheine Island. 1852. 

Tasmania, Port Davey. 1850. 

Terba AusTBALis, Chart of. By M. Flinders. South Coast Sheet 3. 1802. 
Corrected to 1853. Htdbooraphic Opficb. 

ARCTIC. 
Arctic Sba.— Baffin Bay. Sheet 1. 1853. 

Barrow Point and Port Moore. 1852-53. 

Behring Strait. Sheet 3. 1853. 

Discoveries in the, to 1852. Htdrographic Office. 

Chart of the American Arctic Expedition in search of Sir John Franklin. Wash- 
ington, 1851. Smithsonian Institution. 

Chart of the Arctic Regions, showing the recent discoveries, and illustrating Dr. 
Sutherland's account of an Expedition, under the command of Capf. Penny, 
in search of Sir John Franklin, 1850-51. By A. Petermann, F.R.6J3. 1852. 

The Authob. 

Abctic Sea, Chart of the Discoveries in the, up to 1852. Htbrooraphic Office. 

PoLAB Chart, illustrating Dr. Sutherland's account of Capt. Penny's Expedition, 

1850-51, &c. By A. Petermatiu, F.R.G.S. 1853. The Authob. 

MEDITERRANEAN. 

Mediterbanean Sea, with 3 Plans. 185X 

Minorca, Fort Mahon, in the Island of. Corrected to 1852. 

Htdrographic Office. 

NORTH SEA. 

EsTUABY of the Elbe, as far as tlie Island of Heligoland. By S. G. Zimmermann. 
Hamburg, 172). 

EsTUABY of the Elbe, with the Island of Heligoland and the surrounding Seas. Ham- 
burg, 1767. 

Special Charte der KiistenUnder der Nordsee an den MUndungen der Weser, Jahde 
und Elbe nebst Umgebungirn der Hanse-Stldte Hamburg, Liibeck und Bre- 
men. 8 Sheets. Weimar, 1811. The Tbbasubt. 

RED SEA. 

Red Sba, Chart of the, from Jiddah to the Straits of Bab-El*Mandeb, surveyed in the 
years 1830.1-2 and 3, by Capt. T. Elwon and Lieut. H. N. Pinching, and 
completed by Commander R. Moresby, I.N. 4 Sheets. 

The Hon. Bast India Company. 
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MISCELLANEOUS. 

3fap$f CharU, ^c. Domfrs. 

Bace, Sib Geiibob, Portniit of, in oil eoloun. (Placed, hj permwion of the Council, 
iiiKler La.ly Back's care.) W. Brockbdon, Eaq., F.R.S., F.R.G.S. 

IqoiQot, South Pern, view of. Bj George Smith. 

William Bollaert, Esq., F.R.G.8. 
Leopold von Buch, Hon. F.U.G.S.. Litfiograph Portrait of. 

McMTt. SiMOM ScuROPP and Co., Berlin. 

OuEXTALaml other Type*, in 67 language* or dialectf, principally prepared by the 
lale Mr. R. Watts, and now in use in W. M. Wattt'g office. Crown Court, 
Temple Bar. (On roller.) 1 Slieet. 

TiooMAS HoooKiN, Esq., M.D., F.R.G.S. 

SuTCHRS in Australia, from drawings by R. M. Westmacott, Esq., F.R.G.8 , late 
Captain 4th King's Own Regiment. Imp. 4to. The Author. 

Two Views in Lithugrapli of H.M.S. * Rattlesnake ' and * Bramble * tender, com- 
manded by Capt. Owen Stanley, R.N. : — No. I. 'Finding an enlnmce through 
the Ueefs into the Louisiade Archipelago.' No. 2. * Entering the Louisiade 
Archipelago, June 1 llh, 1852.' By O. W. Brierly, F.U.G.S. Framfd. 

The AtrruoR. 



CHRONOMETERS AND INSTRUMENTS. 

( Those marked * have been lent to Dr, P. C. SmUtertamd at Natal.) 

No. No. 

I. Box dtfonometer, by Barnud and Load • . 625 

t. box do., by Do «55 

8. Box do^ by Molyneoz S48S 

•4. Pocket do., by Brockbuik and Atkins 035 

*». Porublo Altitude and Asimath In^rament, by Robinsen. 

8. Sixhich Reflectini^ and Repeating Circle. 

7. Ebony and Hrav Clinometer, by Thomas Jones. 
t. C»»e of Mathematical and Drawing Instmmenta. 

9. Case of Surgical Instruments. 

10. Braaa Trianffnlar Graduated Charto-meter, by EHel. . . 

tl. Bnsi Box Pocket Compass, Sfinch needle. 
It. Lane Brass IVntsgraph, by Troa);hton. 
19. 8m^l do., by Blenler. 

14. Set of Graduated Box Scales, by Troug hton and Simms. 
1}. Bulb Hygrometer for Ether, by W. and S. Jones. 

*lfl. Brass Sextant (7|-lneh), with Silver Umb, by Trongfaton and Simms. 
17. Do. divided on gold, by DoUond. 

15. Tripod Brass Stand and Counterpoises for Sextant. 
19. Ebony Sextant, with Ivory Limb, 9-inch. 

90. An B-inch Box Aximnth Compass, with Sight Vanes and Cards in a separate box. 
*9I. Stnmg-firamed Artificial Horison. by Troughton and Simms. 

22. Theodolite (&-inc1i), divided on Silver, with Mahogany Stand, by Troughton and Simms. 

23. Small Medicine Chest 

24. Br«s Station Pointer, with Lengtheners. by Troughton and Simms. 
*35. Prismatic Pocket Compass, by "^ughton and SimnM. 

2«. Marine Barometer, by TrouKntoii and Simms. 
*27. Thermometrical Boiling Water Apparatos, for Heights. 

25. Ca«e of Wooden Ruling Scales. 

29. Achromatic Telescope ?3i feet), S inches aperture. 
M. Sliding Tube Do. (3 feet), l| inches apertnre. 

31. Night, or Comet-Sweeping Telescope, 2 feet focns, and ftlnebes aperture. 

32. Set of MagneU. 

S3. Moantain Barometer, by Troughton and Simms. 
*34. Two Newman's Improved Iron Cistern Mountain Barometers. 

33. Another ditto. 

8f . Sqaate-framed Mountain Barometer, by Newman. 

37. Mountain Barometer, by Troughton and Simms, with Tripod Stand. 

33. Dipping Inaimment. 

39. Tefetoope. \ i^^^ ^^ j^,. Duncan, Vice-Coosul at Wbydi^, fai 1M9, and not yet 

40and 41. Two Compasses, y returned. / • • 

42. Aneroid Barometer, ) 
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^rocecDiings of tjbe Hogal CSeogtaplbical ^ocietg of Uonbon. 

SESSION 1852-53. 



First Ordinary Meeting^ November 8, 1852. 

The President, Sir Roderick I. Murchison, in the Chair. 

Sir Henry Mervyn Vavasour y Bart. ; Rev, Sir Henry R. Dukin- 
field, Bart. ; Capt. J. E. Erskine, R.N. ; Dr. F. W. S. Packman, 
M.D. ; John Dickenson, Esq.,Jun. ; William Henderson, Esq. ; 
R. S IlUngworth, Esq. ; and Ir. Foster White, Esq., were eleeied 
FeUotos. 

The Papers read were — 

1. Capt. Kennedy on his return from the Arctic Regions, with Lady 
Franklin's vessel, the Prince Albert ; and Lieut. Bellot's letter to 
Dr. Shaw. 

2. Abstracts of letters receired from Commander £. A. Inglefield 
of the Isabel screw schooner, and Capt. Maguire of the Plover. 

3. Mr. A. Petermann, F.R.G.S , on the Whale Fisheries in the 
Arctic Seas. 

The President called attention to the value of the 22nd volume of the Journal, 
which had been that day published by the Secretary, and which would, as 
usual, be delivered, upon application, free to the Fellows of the Society. 

Second Ordinary Meeting, November 22, 1852. 

The President, Sir Roderick I. Murchison, in the Chair. 

The Marquis of Breadalbane, K. T.; Dr. R. G. Latham, M.D. ; 
Henry Browning, Esq. ; John Watkins, Esq. ; Lieut. -Col. A. A. T, 
Cunynghame, 27th Regt. ; Major H* S. Rowan, R.A.; Capt. B, 
Wade ; W. Cotton Oswell, Esq. ; Lieut* Thomas Saumarez, R.N. ; 
Lieut. J. W. Pike, RJf.; Lionel Gisborne, Esq., C.E.; T. Stuhbs, 
Esq. ; Thomas Forester, Esq. ; James Talboys Wheeler ^ Esq. ; and 
James Gleriie Price, Esq., were elected Fellows. 

The Paper read was — 

Commander £. A. Inglefield, F.R.G.S., of the Isabel, on his return 
from the Arctic Regions. 

Third Ordinary Meeting^ December 13, 1852. 

The President, Sir Roderick L McRrHisoN, in the Chair. 
Capt. Henry Straohey ; Lewis Poweli, Esq., M.D.; and Waller 
McLeod, Esq., were elected Fellows. 

The Papers read were — 

1. Survey of the Sea of Aral, by Capt. Butakof, of the Imft^Russian 
Navy. 

2. Surveys in Western Tibet, by Capt. Henry Strachey, for which 
the Patron's Gold Medal was awarded. 
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Fourth Ordinary Meeting y January 10, 1853. 

The President, Sir Roderick I. Murcuison, in the Chair. 

Sir Peregrine P. P. P. Acland, Part, ; Lieut.- Gen, Sir George 
Pollock, G.C.B.f Richard Monckton Milnes, Esq., M.P.; Rev. 
Thos. Wt Jenkyn, D.D. ; Cc^. Wm. Moorsam, R.N* ; Commander 
Peter Cracroft; Commander Thomas Miller ; ]>r. John Ro/e; John 
Coningham, Esq. ; and James Ttlkard, Esq., were elected Fellows. 

The Papers read were — 

1. An attempt to account for numerous appearances of Sudden 
Drainage on the Sides of the Basin of the Dead Sea, by Capt. Wm. 
Allen, R-N., F.R.S., F.R.G.S. 

2. Outlines of a Journey in Palestine in 1852, by the Rev. Dr* £. 
Robinson and others. 

Fifth Ordinary Meeting^ January 24, 1853. 

The President, Shr Rodekicr I. Muschison, in the Chair. 

Richard T. Gore, Esq. ; H. Newton Hay ward, Esq. ; Capi. 
John H. Lefi'oy, R.A.; James Loch, Esq. ; Joseph Reynolds, Esq. ; 
Albert Robinson, Esq., C.E.; Bethel H. Strotisberg, Esq.; and 
George Ward, Esq., were dected Fellows. 

The Papers read were—* 

1. Ascent of the Upper Nile^ by Mr. Bnin-Rollet, communicated 
by Sig. Christoforo Negri of Turin, Cor. F.R.G.S., with remarks by 
Mr. Macqueen, F.R.G.S. 

2. Traject across Africa, by a Moorish Caravan from Zanzibar to 
Angola, with Notes, by Mr. Cooley, F.R.G.S. 

d. An account of two Expeditions made into Central Afriea, by the 
Ftfranys, communicated by Dr. Barth thitough Dr. Beke^ F.R.G.S. 

Sixth Ordinary Meeting, February 14, 1853. 

The President, Sir RoDfiaiCK I. Murchison, in the Chair. 

J. Silk Buckingham, Esq.; Capt. Fortescue Harris ; Capt. George 
Hand, R.N.; Peter Levesque, Esq.; Henry Sewell, Esq.; Capt. 
fV. H. Walker; and Arthur Westmacott, Esq., were elected Fellows. 

The Papers read were — 

1. Abstract of Letters received from Mr. Ladislaus Magyar, dated 
April 20, 1851, Sah-Quilent, on the River Kaszabi, in the Kingdom of 
Kalunda, in Central Africa, S. lat. 4^41', and E. long- 23^ 43', trans- 
lated by Dr. H. R6nay. 

2. Remarks on the Country between Seleucia, the Valley of the 
Oronte^,. Antioch, and Apimere, to Belw on the Euphrates, by Dr. 
Thompson. 

3. Ren&arks on the Watershed of the Wadi-el- Arabd, by Capt. Wm. 
Allen, R.N., F.R.S., F.R.G.S. 

The President particularly directed the attention of the Meetintf to the 
valuable present of Atlases, Maps, and Charts which, by the permTssion of 
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the Lords of the Treasury, had been presented, through Sir Clmrlcs E. Trc- 
vclyan, to the Society. 

Seventh Ordinary Meeting j February 28, 1853. 

The President, Sir Roderick I. Muechison, in the Cliair. 

Capt. Edward JSamett, R.N.; Rev, Brymer Belcher; Sir JEd^ 
ward North Buxton^ Bart. ; Dr. Edward Cullen ; R, W. Grenfe/i, 
Esq, ; Charles Mallet^ Esq, ; Sir George OsLum, Barf, ; Alexander 
Peckover, Esq, ; Dr, Philip Puscy ; and Dr, George Sexton y were 
elected Fellows, 

The Papers read were — 

1. Mines of Copiapo, by Colonel J. A. Lloyd, F.R.S., F.R.G.S., 
H.B.M.'s Charg^ d'Afi^ires in Bolivin, comniiinicated by H.R.H. 
Prince Albert, through Sir R. I. Murchison. 

2. Report of a Canoe Expedition along tlie EastCoa.<tof Vancouver 
Island, by Governor *l. Douglas, communicated by the Colonial Office. 

3. Note on part of Queen Charlotte Islands, in the North Pacific, 
with specimens of the Gold-bearing-Quartz from Una Point, Mitchell 
Harbour, Middle Island. 

The President directrd attention to the present of Ancient Atlases from 
his Grace the Duive of Manchester, and to a bust of the lamented African 
traveller, Mr. James Richanison; and alluded also to the further loss the 
expedition had sustained in the recent death of Dr. Overweg, whose investi^- 
tions in African geology and meteorology would, he hoped, soon be made 
known to the public. 

Eighth Ordinary Meeting ^ March 14, 1853. 

The President, Sir Roderick I, Murchison, in the Chair. 

M, L Brickdaie, Esq, ; Capt R, Gordon, R,N. ; Capt, the Hon. 
E, Harris, R.N, ; G, H. Strutt, Esq. ; and Capt. S. E. Widdring- 
ton, R.N.y were elected Fellows, 

The Paper read was — 

Capt. K. Fitz Roy, R.N., F.!?.S., F.R.G.S. Further Considerations 
on the Great Isthmus of Central America. 

The President announced that he had directed cards of iiivitiition to his 
soirees, on the 21st of March and the 4th of Aprii, to be seiit to the Fellows 
of the Society, and expressed a hope to sec a numerous attendance at his 
house on those occasions. 

Ninth Ordinary Meeting, April 11, 1853. 

The President, Sir Roperick I. Murchison, in the Chair. 
31, Pierre de Tchihat chef was elected an Honorary Member, and 
The Earl of Gifford; Capt, W. H. Hall, R.N ; John Henderson, 

Esq.; G. A. Hoskins, Esq.; Robert Lowe, Esq., M.P. ; and George, 

Peacock, Esq., were elected Fellows. 

The Paper read was — 

Oceanic Currents, and their connection with the proposed Central- 
America Canals, by Mr. A. G. Fiiidlay, F.R.G.S. 
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Tenth Ordinary Meeting^ April 2^^ 1853. 

The President, Sir Roderick I. Murcuison, in tlie Chair. 

Henry Bourne^ Esq, ; C, Chidley Coote^ Esq, ; Viscount Goderich ; . 
^. M. HaldoH, Esq.; Rev. D. Halkett; Dr. E. G. Irving, R.N. ; 
JB. R, Simmons, Esq. ; George Smithy Esq., of Peru ; H, S. Souihey, 
JSsq. ; and his Grace the Duke of Wellington, were elected Fellows. 

The Papers read were — 

1. Extracts from a Journal up the Koladyn River (Aracan), with 
Description of the Scenery, Topography, Inliabitant*«, and Products of 
the Country, by Capt. S. R. Tickell, B.N.I. 

2. Notes from an Excursion to the supposed Tombs of Ezekiel, and 
the neighbourhood of the sacred Cities of Najif and Kerbelah, through 
the Marshes W. of the Euphrates, by Thos. Kerr Lynch, Esq., cora- 
raunicated by Col. Rawlinson, C.B., F R.G.S. 

The President announced that the Council had awarded the two Gold Meduls 
of th^ year to Francis Galton, Esq., for his valuable explorations in Southern 
Africa; and to Commander Edward Augustus Inglefieid, for his recent Arctic 
surveys. 

Eleventh Ordinary Meeting, May 9, 1853. 

The President, Sir Roderick 1. Murchison, in the Chair. 

Prof. D. r. Aristed; James Ashwell, Esq,, C.E, ; the Right Hon. 
E. Cardwell, M.P. ; the Right Hon, the Earl of Clarendon, K,G,; 
Capt. the Hon. F. Egerton, R.N,; Capt. Oct, Vernon Harcourt, 
R.N. ; John Holmes, Esq., of the British Mvseum ; Sir Ralph 
Howard, Bart, ; Sir John V. B, Johnstone, Bart., M.P. ; Edward 
Porter, E^q, ; Lord Stanley, M.P. ; Count P. E. de Strzelecki ; and 
the Right Hon. Sir Charles Wood, Bart., M.P. , were elected Fellows. 

The Paj)ers read were — 

1. On the large Continental Ice-masses of Greenland, and the origin 
of the Icebergs in the Arctic Seas, by Dr. II. Kink of Copenhagen, 
communicated by Dr. Shaw. 

2. The Mining prospects of Greenland, by J. A. Lundt, Esq., com- 
municated by Sir Walter C. Trevelyan. 



ANNIVERSARY MEETING, 1 p.m.. Mat 23, 1853. 

(Held at the Royal Institution, Albemarle Street.) 

The President, Sir Roderick I. Murcuison, in the Chair. 

The Minutes of the previous Meeting having been read and confirmed, 

the Regulations respecting the Anniversary Meetings were read, when 

the President appointed Augustus Petermann and Trelawney Saunders, 

Esqs., Scrutineers for the Ballot. 

Mr. J. M. Ziegler, of Winterthur {author of tlie Atlas nf St. Gall 
and Appenzell, a7id of Maps of Switzerland, Sfc), as a Corresponding 
Member ; Sir Joseph Jr. Copley, Bart, ; Sir Francis H, Doyle, 
Bart.; Lieut. -Col, Geo, T, Conolly Napier, C.B, ; Right Hon. Sir 
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John Pakinglon^ Bart.^ M,P,; Dr, Jama Price, M.D, ; Prof. 
Edward Solly; Dr. W. R. Wagstaff; Capl. B, Willianu ; John 
G. Cole, Esq, ; John Wm. Cunningham, Esq., Sec. King's College ; 
George Moffai, Esq., M.P. ; Charles Sevin, Esq. ; George TomUne^ 
Esq.,M.P.; Edward W. Whinjield, Esq. ; and Stuart Donaldson^ 
Esq., of Australia^ were proposed as Candidates for eleciUm, at the 
next Meeting. 

The Report of the Council^ together with the Balance-sheet for 1852, 
and the Estimate for 1863, was read and adopted. The President 
then reported the grounds on which the Council had awarded the 
Royal Medalsy ^' for the Encouragement of Geographical Science and 
Discovery/' to Francis Gal ton, &q., and Comnis^der Edward Augustus 
Inglefield (see p, IviiL). The Anniversary Address was next read, 
when a unanimous vote of thanks was passed, with a request th^i the 
President would allow the Address to be printed. 

At the conclusion of the Ballot the Scrutineers reported that the 
chKnges recommended by the Council had been adopted, and that the 
following had be^n duly elected : — 

President. — The Right Honourable the Earl of Ellesmere, D.C.L., 
F.S.A., F.R.A.S., &c. &c. &c. 

Vice-Presidents. — Sir Roderick I. Murcbison, G.C.St.S., M. A., 
D.C.L., F.R.S., &c. &c. ; Sir Charles Fellows ; the Right Hon. 
Lord Colchester, R.N., P.C.L. ; Cplonel Philip J. Youkb, 
F.R.S., &c. 

Treasurer and ex-qfficio Trustee. — Robert Biddulph, Esq. 

Trustees. ---SKr Geo. T. Staunton, Bart., F.B.S. ; W. R. Hahii^ 
TOW, Esq., F.R.S. 

Honorary Secretaries. — Capt. F. P. Blackwood, R.N., F.R.A.S., 
and Thomas Hodgkin, Esq., M.D., &c. 

Council. — JoHif Arrowsmith, Esq,; Sir George Back, R.N., 
F.R.S. ; Rear-Admiral Sir Francis Beaufort, K.C.B. ; Vice- 
Admiral William Bowles, C.B. ; Rt. Hon. Sir David Pundas^ 
Lieut.-Col. G. Everest, F.B.S. ; Capt. Robert FitzRoy, R.N., 
F.li.S. ; Geo. Bellas Greenouoh, Esq., F.R.S.; Wm. John 
Hamilton, E8q., Sec. G.S. ; Sir Henry Holland, Bart., M.D., 
F.R.S. ; Sir Woodbine Parish, K.C.H., F.R.S. ; Lieut-Col. J. E. 
PoKTLOCK, R.E., F.R.S. ; Henry Raper, Esq., R.N., F.R.A,S. ; 
Colonel Edward Sabine, R. A., F.R.S. ; Right Rev. the Bishop of 
St. Asaph; Right Hon. the Earl of Sheffield ; E. Osborne Smith, 
Esq , F S. A. ; Rear- Admiral Wm. H. Smyth, K.S.F., D.C.L., F.R.S. ; 
Thomas Stavely, Esq, (Foreign Office); Sir Walter C. Tre- 
VEi^YAN, Bart,. M.A.; Rev. W. Whewell, D.D„ M.A., F.R.S. ; 
Sir Gardner Wilkinson, LL.D., F.R.S. 

The thanks of the Meeting were next separately voted to the 
retiring President, Vice-Presidents, Hon. Secretary, and Members of 
the Council, as well as to the Auditors ^nd Scrutineers. 

The thanks of the Society were also unanimously voted to the " Pre- 
sident and Authorities of the Royal Institution," for their kindness in 
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granting the use of the Theatre of that Institution for the Meetings of 
the Society during the past session. 

The President finally directed the atteniion of the Meeting to the 
usual Anniversary Dinner, and the Meeting adjourned at 4 p.m. 



Twelfth Ordinary Meeting, June 13, 1853. 

Sir Roderick I. Murchison, Vice-President, in the Chair. 

Lieut, J. Selloty of the Imp. French Navy ; and Mr. J, M. Ziegler^ 
of Winterthurj were elected Corresponding Members j and 

Sir Joseph W. Copley y Bart. ; Sir Francis H. Doyle^ Bart. ; 
Lieut.'Col. Geo. T. Conolly Napier ^ C.B.; Right Hon. Sir John 
Pakington^ Bart.^ M.P.; Dr. James Pricey M.D.; Prof. Edward 
Solly; Dr. W. R. Wagstaff; Capt. B. Williams i Jotm G. Cole, 
JBsg. ; John Wm. Cunninghamy Esq.^ Sec, King*s College ; George 
M&ffaty Esq.y M.P. ; Charles Seviny Esq, ; George Tomline, Efiq.y 
M.P.; Edward VV. Whinfieldy Esq.; and Stuart Donaldson, Esq., 
of Australiay were elected Fellows. 

The Papers read were — 

1. Island of Chusan, by Sir John F. Davis, Bart., F.R.S., F.R.G.S., 
with Map. 

2. Peninsula of Samand in St. Domingo, by Sir R. H. Schomburgk, 
Corr. F.R.G.S., with Map, communicatai by the Foreign Office. 

3. Rio Neg^o and the Head-Waters of the Amazon, by Mr. A. R. 
Wallace, with Map. 

4. Rio Maul6 in Chili, by Capt. Walter Hall, with Map. 

5. Excursion from the Atrato to the Bay of Cupica, by Commander 
Friend, communicated by Capt. Bamett, K.N., F.R.G.S. 

The Cbairman mentioned that a proposition made by Mr. Ernest Haug to 
explore Australia, having been examined by a Committee and undergone 
certain modifications, had been recommended to the Council, which liad 
referred the modified plan for further consideration to the ^* Committee on 
Expeditions," with the object of ultimately bringing the subject before the 
Government. 



MISCELLANEOUS. 

Twenty-third Meeting of the British Association for the Advancement 
of Sctenccy held at HuUy SepUmber 7 /o 14, 1853. 

(Section Ey Geography and Ethnology.) 

President.'-T>r. Robt. Gordon Latham, M.A.,F.R.S., F.R.G.S. 

Vice-Presidents.— Capt. Sir J. C. Ross, R.N., F.R.S.; Rt. Hon. 
Lord LoNDESBOROUGu, F.R.S., F.R.G.S.; John Conollf, M.D. ; 
Col. CuESNEY, R.A., F.R.S., F.R.G.S. 

Secretaries.— Dr. Norton Shaw ; R. Cull, Esq. ; and the Rev. 
n. W. Kemp, B. A., of Hull. 



Digitized by 



Google 



Ivi Proceedings of the Royal Geographical Society. 

CommiiUe.—S'iT Benjamin Outram, C.B., F.R.S., F.R.G.S. ; Sir 
Ch. Andebson, Bart. ; Rev. Wm. Arthur, M.A. ; Wm. Spence, 
F.R.S. ; Wm. Camps, M.D. ; A. G. Findlay, F.R.G.S. ; John Lee, 
LL.D., F.R.S.,F.R.G.S.; Fr. Hindmarsh, F.R.G.S. ; John Hogg, 
M.A.. F.R.S., F.R G.S. ; F. Tdckett, F.R.G.S. ; H. M. Chadwick, 
F.R.G.S. ; J. Ashley Warre, F.R.G.S. ; Bethel Jacobs, Esq., of 
Hull ; Dr. Buist, of Bombay, F.R.G.S. ; Judge Kennedy ; Th. 
Wright, M.A., F.S.A. ; Anthony St. Leqer, F.R.G.S. ; Cle- 
ments Good, Esq., of Hull ; Col. Sabine, R.A., F.R.S., F.R.G.S. ; 
Dr. Hamel ; and the Rev. Dr. Scoresby, F.R.S. 

The Papers read were — 

1. Iceland, \U Inhabitants and Language, by John Hog^, Esq., 
F.R.G.S. 

2. The pn)duction of Grold in the British Isles, by Mr. Calvert. 

3. On the Currents of the Atlantic and Pacific Oceans, by A. G. 
Findlay, F.R.G.S. 

4. Manners and Customs of the Jacontes, by Prince Emanuel 
Galitzin, Corr. F.R.G.S,, translated by Dr. Shaw. 

5. An Inquiry into the Variations of Climate within the Tropics, 
especially with reference to tlie climate of the Gulf of Carpentaria, by 
Trelawney Saunders, F.R.G.S. 

6. Ethnological Remarks upon some of the more remarkable varie- 
ties of Mankind, represented by individuals now in London (Zulus, 
Earthmen, Australians, Aztecs). 

7. Ascent of the River Koladyn, in Aracan, by Capt S. R. Tickell, 
communicated by the Royal Geographical Society. 

8. On the popular Theory of an Arctic Basin, by the Rev. Dr. 
Scoresby, D.D., F.R.S. 

9. Contributions to the Ancient Geography of the Arctic Regions, 
by Prof, Ch. Rafn of Copenhagen, Corr. F.R.G.S., communicated by 
Dr. Shaw. 

10. Influence of the Invasions of the Scandinavians on certain loca- 
lities in Britain, by Sir Ch. Anderson, Bart. 

11. The Dialects North and South of the Humber compared, by 
Ch. Beckett, Esq., of Hull, M.R.C.S. 

12. Traces of a bi-lingual Town (Danish and Anglo-Saxon) in 
England, by Dr. R. G. Latham. 

13. Extract from Notes on a Journey to the Balkan, or Haemus, by 
Lieut.-Gen. Jochmus, communicated through Sir Rod. I. Murchison. 

14. Progress of Discovery in the Western Portion of New Guinea, 
from 1828 to 1852, by G. W. Earl, Esq. 

15. The supposed Tombs of Ezekiel, and the Country to the West of 
the Euphrates, by Th. Kerr Lynch, Esq., communicated by Col. Raw- 
linson, through tlie Royal Geographical Society. 

16. Proposed Expedition in Northern Australia, under ISIr. Ernest 
Ilnug, as advocated by the Royal Geographical Society. 

17. Notes on the probable condition of the interior of Australia, col- 
lected by A. Petermann, F.R.G.S. 
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18. Oil certain Places in the Pacific in connection with Great- 
Circle-Sailing, by the Rev. C. G. Nicolay, F.R.G.S. 

19. Second Journey to St. Lucia Bay and the adjacent Country in 
S.E. Africa, by Mr. R. W. Plante, communicated by Dr. Shaw. 

20. On certain localities, not in Sweden, occupied by Swedish popu- 
lations ; and on certain Ethnological questions connected with the 
Coasts of Livonia, Esthonia, Courland, and Gothland, by Dr. R. G. 
Latham. 

21. The Brigantes, Romans, and Saxons on the Yorkshire Wolds, 
by the Rev. T. Rankin. 

22. A proposed New Route between tlie Atlantic and Pacific, vid 
the River Maul^ in Chili, by Capt Walter Hall, communicated by 
Dr. Shaw. 



Among the recommendations adopted by the General Committee of the 
Hull Meeting:, may be mentioned as connected with geograuhy, ** That the 
Committee for providing a large Outline Map of the NVorld, consisting of 
Sir Rod. I. Murchison, the Bishop of 8t. Asapn, and the Secretaries of the 
Royal Geographical and Ethnological Societies, ))e reappointed, with the addi- 
tion of Sir James Ross and Dr. Latham, with 1 5/. at their disposal for the 
purpose. 

** That the three following papers be printed in full' in the Transactions of 
the British Association for 1863: — Some of the Physical Features of the 
Humber ; and The Rise, Progress, and Present Position of Steam Navigation 
in Hull, by James Oldham, £sq. ; — also Observations on the Character and 
Measurements of Dc^rradation ot the Yorkshire Coast, by Dr. J. P. Bell. 

'* That the Members of the British Association have learned with satisfaction 
the intention of Government to direct, in future, daily meteorological observa- 
tions to be made at sea, in correspondence with the plan adojited by the 
Government of the United States, on the suggestion of Lieut. Maury, and to 
take such further steps, in reference to the mercantile marine of Great Britain, 
as may be best suited to stimulate and encourage the masters of British mer- 
chant ships to take interest in investigations by which the times of passage 
between diffcreitt parts have already, in many instances, been materially 
shortened, and which may lead to other results of the greatest im{K>rtance to 
practical navigation. 

** The British Association entirely concurs in the opinion that to make the 
observations, thus contemplated, serviceable to the purposes for which they 
are designed, it will be necessary to make provision for their co-ordination, 
and for deriving from them the instruction which they may be callable of 
yielding, for the advantage of Navigation, and for the benefit of Science." 



The ftext meeting of the British Assodation mil he held at Liverpool, 
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PRESENTATION 

OF THX 

GOLD MEDALS 

AWARDED TO Mb. FRANCIS GALTON AND COMMANDER 
E, A. INGLEFIELD, R.N. 



The Founders' Medal has been awarded to Mr. Francis Gkltun, '* for 
having, at liis own cost and in furtherance of the expressed desire 
of this Society, fitted out an expedition to explore the interior of 
Southern Africa, and for having so successfully conducted it through 
the country of the Namaqua, the Damara, and the Ovampo (a journey 
of upwards of 2000 miles), as to enable the Royal G^eographical Society 
to publish a valuable memoir and map in the last volume of the 
Journal, relating to a country hitherto unknown ; the astronomical 
observations determining the latitude and longitude of places having 
been accurately made by himself." 

Whilst the above paragraph conveys the reasons which induced the 
Council to make this award, it is gratifying to me to add to it a few 
words of commendation.* I will not now repeat what I expressed last 
year, in giving a sketch of Mr. Galton's adventurous journey across 
tliat portion of Africa into which he was the first to penetrate. Those 
commentfi, which are now published in your Journal, concluded with 
a reference to certain astronomical observations, whereby tiie latitude and 
longitude of many places were determined, and which would, when 
published, be found, I hoped, worthy of your approbation. These 
observations having been examined by a committee of our associates, 
and having been entirely approved, the Council saw in this fact, a 
special reason why the journey of Mr. Gal ton should be preferred to 
nil other enterprises now on foot in the interior of Africa ; none of 
which had, as far as we were aware, determined such positions in other 
tracts of that continent. 

Standing aloncy therefore, in this respect Mr. Galton Iiad a distinct 
claim on us above all his African fellow-travellers; and when we add 
to this consideration, that he had fitted out the expedition at his own 
expense, in furtherance of our wishes, and had successfully accom- 
plished a most adventurous mission, we willingly offered to him one of 
our medab to mark our sense of the positive value of researches thus 
made by an independent English gentleman. 

Tlie PresJrk'ut then rising, addressed Mr. Galton. — "It is now my 
plea.«ingduty in present this tribute of the Royal Geographical Society 

* Mr* Gdltoirfi auiraated description of the Damara and Ovampo people, among 
irhoiii he LmvL-lledt and the ^phic sketches of his adventures, which nave justly 
pmt'iired liim the approbation of many readers, have been published since this 

Arklri-ss was deliver^. 
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to you, who quitted a bappy home, and, in the ardour of re:»earch, 
explored at your own cost and under great privalion« a region proba- 
bly never before trod by civilized beings. So longa0 Britain produces 
travellers of such spirit, resolution, conduct and accomplishments as 
you possess, we may be assured that she will lead the way in advancing 
the bounds of geographical knowledge. Pray receive this Medal as the 
testimony of the sincere approbation of the Council and Moikb^ns of 
the Royal Geograpbioal Society," 

Mr. Galton replied : — 

*' Sir, — In acknowledging your very flattering expressions, and the 
kind sympathy which this Society has more than once shown towards 
me, I accept its Medal with the deepest gratitude. I am by it iissured 
that the peculiar difficulties I experienced in travelling through a 
most inhospitable country are recognised, since you thus highly reward 
the efforts I made. Mr. Andersson, who was my companion, still 
remains In Africa, and he will, I trusty extend the limit of our joint 
explorations/' 

The President then proceeded to explain the jprounds on which the 
other Medal had been adjudicated. '^ Tiie Victoria, or Patron's Medal, 
has been (said he) awarded to Commander E. A. Inglefield, R.N., for 
his very remarkable and successful survey of the coasts of Baffin Bay, 
Smith Sound, and Joneft Sounds in the last summer, during which he 
threw much new light on the geography of the Arctic regions, and with 
very limited private ineaps accomplished moe»t important result^/' 

At our last anniversary, it was my painful duty to announce to you 
that the private expedition of the Isabel screw steamer, which had 
been prepared mainly through the liberal expenditure of Lady Franklin, 
and partly by the subscriptions of individuals, could not proceed, as 
was intended, to Behring Strait. But, even whilst the discourse 
delivered on that occasion was passing through tiie press, I had the 
gratification to announce, that the same stout little vessel having been 
given by her owners to Commander Inglefield, that gallant officer had 
undertaken, at his own risk, the enterprise of exploring Baffin Bay, 
including Jones and Smith Sounds, 

This effort, undertaken so late in tiie season (for it was the 10th of 
July before the Isabel sailed), was indeed looked upon in scarcely 
any other light than that of an independent reconnaissance, in which 
everything was left to the energy and skill of the Commander, who 
might, it was hoped, turn so appropriate a vessel to some good service, 
by filling up lacunae in Arctic discovery, even if he failed in the 
great object of obtaining any tidings of Franklin and his associates. 
When inspecting the preparations for the departure of the Isabel, I had 
strong reason tp admire the energy with which Commander Inglefield 
equipped his vessel, and the ability and skill with which he overcame 
many difficulties. The survey which he made of the eastern and 
northern shores of Baffin Bay, in the few weeks at his disposal, is, I 
believe, the greatest amount of Arctic research ever accomplished in 
so t>hort a time. Jt b true that good old Baffin, whose name is impe-> 
rii^bly affiled to that great sea, around which he was the first to navi-i 
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gate, defined the outlines of its chief bays and headlands ; but much 
more was required to exhaust the survey, and to bring certain sng<Te«- 
tions coDceming Ae fate of Franklin to- the (est of cririeal examination, 
than had been realized by any of the followers of Baffin. First clear- 
ing away all doubts ret^pecting (he destruction of our missing navigators 
by the Esquimaux on the east side of the bay, and favoured by a singu- 
larly open season, Conunander Inglefield surveyed all the headlands and 
inlets from the Danish settlements to the northward, and judging from 
the set of the current, as well as from the great length of an opening 
unnoticed by fornjer explorers, he suggested that in the 774*^ of north 
latitude, Greenland is probably separated from the more southern 
lands by a continuous strait, and is thus insulated. 

Besides delineating the outlines of many ma^ises of land which 
never before were named, he boldly sailed into the northernmost opening 
or Smith Sound, into which Baffin only peeped, but which he, Ingle- 
field, so far penetrated, as to determine that a current there prevailed 
from south to north, thus indicating a communication between Baffin 
Bay and a great unknown Arctic sea. The determination of this 
point, which is of the highest importance in respect to all Arctic 
endeavours, was accompanied by the discovery of lands covered with 
a green vegetation, a conspicuous island in the distance, and an 
abundant distribution of animal life in a higher degree of latitude than 
was ever reached by any navigator in that meridian. Unluckily, a 
furious storm drove back the little Isabel, and cariied her out of the 
strait far to the south, or assuredly the explorer would have forced on 
his way, and have endeavoured to reach that " Polynia " or o^ien 
northern sea, which it is presumed that Belcher may have entered by 
another channel. 

When defeated in that project, see with what skill and enerey he 
employed his remaining days of fair weather. Fntering Jones Sound 
on the west coast of Baffin Bay, he so far trended its banks, and 
ascertained its current, now an outward one, as to lead him to believe 
that this so-called "sound " might be alsoa«^m»V, communicating with 
a northern sea ; thus confirming the views arrived at by similar tests 
applied to the east and north sides of the great bay. And as the navigable 
season came rapidly to a close, mark with what good seamanship he got 
rapidly round through the fast-accumulating ice and shoals, with his 
little screw, to Beechey Island, and how he put himself in communica- 
tion with the station of our Arctic squadron. 

Let me here advert to one of the deeds of our medallist, for which, 
in my opinion, the friends of Franklin ought to be sincerely indebted 
to him. That three of the missing expedition had been buried in 
Beechey Island was well known, as recorded on their gravestones ; but 
their graves had never been examined. Now, whatever prejudices 
sailors might have on such a subject. Commander Inglefield. being in 
a private expedition, resolved to dig down into the frozen ground, 
for the purpose of ascertaining the condition in which the men had 
been interred. The opening out of one coffin quite realized the object 
he had in view, for at six feet beneath the sur^e, a depth reached 
only with great difficulty, by penetrating frozen ground as hard as a 
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rocky a coffin, with the name of Wm. Ileartwell, was found in as perfect 
order as if recently deposited in the churchyard of an English village. 
Cvery button and ornament had been neatly arranged, and what was most 
important, the body, perfectly preserved by the intense cold, exhibited 
no trace of scurvy, or other malignant disease, but was manifestly that 
of a person who had died of consumption, a malady to which it was 
further known that the deceased was prone. Ttie knowledge of tliis 
simple &ct assures us therefore, that when lust at Beechey Island, the 
Franklin expedition was in perfect order, and ready to traverse the icy 
barriers the moment weather permitted. 

£ven in returning home, and in very tempestuous weather, we see 
how much Commander Inglefield added to our acquaintance with the 
west coast of Baffin Bay, and I must say, that when he re-appeared among 
U8 last autumn, the clear and manly description he gave of what he had 
done in the brief space of three months, accompanied as it was by charts 
and very numerous characteristic drawings, produced such an effect 
upon all geographers, that I felt certain the Council of our Society would 
crown so brilliant and successful a survey with its highest reward. 

Sir Francis Beaufort having offered to receive the medal, the Presi- 
dent thus addressed the gallant Admiral : — 

** To you, Sir Francis, who are the best possible judge of the merits 
of an Arctic explorer who has delineated headlands, g^lfs and straits, 
in a manner formerly unknown to us, I have singular satisfaction in 
handing this Victoria Medal ; since your offer to receive it for your 
friend is the best g^rantee we.can have that our award is a just one. I 
feel, indeed, assured that when Conunander IngleBeld returns from the 
renewed Arctic Expedition on which he has just sailed, and learns that 
the veteran and distinguished hydrographer of Her Majesty's Navy has 
stood sponsor for him on this occasion, he will acknowledge that he has 
received an honour second only to that of the entire approbation of the 
Koyal Geographical Society." 

Admiral Sir Francis Beaufort replied : — 

" Sir Roderick, — First thanking you for the gracious and flattering 
terms in which you have addressed yourself to me, I am desirous of 
expressing th^ double pleasure I have had in listening to the masterly 
panegyric you have bestowed on my gallant friend, and in being made 
the medium of transmitting to him this high and well-merited honour 
which has been unanimously awarded to him by our Council — which 
has been so heartily confirmed by the acclamations of the present 
numerous meeting of the Society — and which will be warmly ratified 
by the voice of the nation. 

" Sir, the object of these honourable testimonials is not only to 
reward, but to stimulate ; and therefore, in accepting the duty you have 
conferred on me, I beg permission to add, that strongly as you have 
sketched out Commander Inglefield's brilliant antecedents, I venture 
to pledge myself that they will be surpassed by his future conduct."* 

* Whilst these pages were passing through the press, Commncder Ingleficid 
was elected a Fellow of the Royal Society. 
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Obituary.. 



In opening this anniversary discourse, as is usual, with a record of 
the members we have lost, I first call your attention to the character 
and labours of that eminent geographer and geologist, my valued 
friend Leopold von Buch, so miexpectedly taken from us by a typhus 
fever. For although he had attained the age of 79, M. von Buch was 
still vigorous in body, and even during the last summer had climbed 
Alpine heights* 

Many of yoti may recollect with what devotion I spoke of the attain- 
ments and qualities of our deceased foreign member, wh^, in the year 
1845, I requested him to receive for his friend and countryman Carl 
Ritter, the medal which we had adjudicated to that distinguished Pnis^ 
sian geographer. I then expressed the joy I felt, when, as your Pre- 
sident, I was enabled to consign to the gtttat geologist of the con- 
tinent, the medal which the geographers of Britain had adjudicated to 
their learned foreign contemporary. I dwelt with fervour on researches, 
geograpliical as well as geological, by which Yon Buch had shed 
light on many lands, from the remotest parts of Scandinavia to tlie 
southernmost corners of Europe — from the Alps to the Canary islands. 
Alas ! this bright spirit has fled, and I am now called upon to place 
before you some of the leading features of the man. 
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Born of a noble family, he was educated at Freiberg under Werner, 
and was the college companion of the illustrious Alexander von 
Humbddt, his warm fVfciid througlunit a long life. Well prepared by 
a sound education, he began his career early as a geographical tra- 
veller; a term as truly applicable to him as to Pallas, de Saussure, 
and Humboldt In perusing the works of these great men, the reader 
at once finds himself in company with master minds, rich in every sort 
of knowledge of tlie earth, its sqbsoil, its products, or its atmos- 
phere. In short, they each of them combine the acquirements of the 
geographer with those of the geolog^t, mineralogist, botanist, and 
naturalist. By organizing in recent times a division of labour among 
men of science, so as effectually to aJUvance its separate branches, we 
have, it is true, gained some important steps ; but we are painfully 
reminded, by the loss of Leopold von Buch, that we are now left almost 
alone with Humboldt, as the last representative of that race of 
philosophical generalizers, capable of placing before us in one work all 
the natural features and contents of a reghon. 

Looking to one of the earliest of Von Buch's works, published fifty-one 
years ago, and reading his racy descriptions of the forms and heights of 
the mountains, the quality of the soil and subsoil of various parts of 
Germany and the Alps ; his graphic sketches of the extinct volcanoes of 
Central France, and of the active operations of Vesuvius, accompanied 
as they are by the first clear general view of the subsoil of ancient 
Rome, field-geologists like myself cannot but ofier him a sort of hero- 
worship. 

If we pass to another of his early production8-**Travels in Norway* 
— see bow pregnant it is with original thoughts on terrestrial physics. 
It was in thb work, for example, that the oscillation of the land of 
Scandinavia was first pointed out as an actual geographical pheno- 
menon, which explained former geological changes of sea and land. 
Celsius had, indeed, in the seventeenth century, noticed what he con- 
sidered to be the retirement or depression of the sea. Linnaeus sub- 
sequently caused observations to be made respecting it, and Play- 
fiiir, whilst illustrating the theory of Hutton, had sagaciously sug- 
gested, what in the hands of Lyell and modem geologists has become 
admitted, that the land had risen whilst the sea was stationary. But 
Leopold von Buch first applied this view afVer personal observation 

* The French edition has a preface by his fellow student at Freiberg, and hit 
vtloed firieod throagh life, Baron A. von Humboldt, who honoured me with a 
most touching letter on the death of his associate. — See ' Athenieum' and ' Literary 
Gaxette,' March 12, 1853. 

The Eoglisb edition of * Travels in Norway ' is "\ cry scarce. 
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to a wide northern area, and all that we hare since added to that which 
he then wrote, has been to estimate the amount of rise, and to show 
that whilst to the north of a certain line the land is undergoing eleva- 
tion, to the south it is subsiding. 

In exploring various parts of the Alps with M. von Buch, I never 
failed to obtain from him a clear insight into certain great phenomena 
respecting that chain, which to other men were obscure. Such \vas the 
manner in which he explained how the secondary and younger strata 
had been arranged around large ellipsoidal masses of granite and other 
eruptive rocks, and the consequent metamorphism of the surrounding 
strata. Such his de6nition of certain horizons or zones, whicli he 
determined through the aid of thdr typical fossils. Such his grand gene- 
ralization respecting the j^pread of the nummulitic, cretaceous, oolitic, 
and other formations over various parts of the world. 

And here let me say, in reference to the field labours of the geogra- 
pher, that no explorer of the internal structure of mountains was 
ever a more perspicuous expounder of their physical forms. 

YonBucli's large work on the Canaries, and the magnificent atlas which 
accompanies it, including his unique map of Teneriffe, all drawn with 
his own hand, offer results which no geographer could have accom« 
plbhed, who was not at the same time a good geologist and thoroughly 
master of the whole subject of volcanic action. On this point my 
lamented friend entertained a conviction in which I fully participate, 
tliat, to give a proper feeling to his subject, the field topogprapher only 
knows half his business if he be not acquainted with the nature of the 
rocks he surveys. If ignorant of their structure, he may truly be com- 
pared to the artist who ventures to paint a great historic picture with- 
out an acquaintance with the anatomy and skeleton of the human form. 

As therefore it is impossible to separate the sciences of geog^phy 
and geology, I must say a few words on the methods by which 
M. von Buch attained his knowledge of rocky regions. Many of 
you know, that it is only by interrogating IS'ature amidst her most 
broken outlines, that the real secrets of the internal workings of 
the earth are to be ascertained. It is by extrusion from within that 
some of the innermost masses of the crust have been forced to the tops 
of the hills, and hence it was, that despising the muleteer and horse- 
man, and placing his whole reliance on his own strongly knit frame, 
Leopold . yon Buch explored on foot, from its base to its summit, 
every mountain with which he desired to be acquainted. I have, 
indeed, accompanied him through Alpine passes, even when he had 
passed hb 75th year, and when exposed to every inclemency of 
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weather, his only wardrobe consisted of a pair of stocking and a 
shirty though in his side pocket he invariably carried the best de- 
tailed map of the country, a hammer and compass, and a memo- 
randum book, in which he registered, at rare intervals, a few pithy 
words in the minutest hand, with graphic sections of the subsoil 
we had traversed. Carrying thus his baggage on his back (often 
including fossils which far outweighed all the rest of his equipage), 
he would march day after day, never tiring nor complaining, but 
always cheerful, though oflen fasting from the earliest dawn to night- 
^1, when he reached some humble habitation, there to take the chance 
of his only meal. 

Agun let me advert to one of the marked characteristics of the man, 
and say that he possessed a most unrivalled facility in turning his mind 
io any branch of tiktural history, by which he saw that his favourite 
science could be best advanced. Thus, he had almost reached 60 years 
of 1^, as a geographer, geologist, and mineralogist, when, perceiving 
that the real history of the successive ages of the crust of the earth 
could neves be ascertained without a searching analysis of its imbedded 
organic remains, he went, as it were, to school in zoology ; only, how- 
ever, to become in a very few years a master in palaeontology, or the 
history of fossil animals. As soon as he had in his possession this 
master-key of modern geology he succeeded in some of the happiest 
generalizations. Seated in his well-ordered room at Berlin, and sur- 
rounded by choice fossils, sent to him from distant regions, M. von 
Buch passed the winter months of many of the last years of his life in 
determining the range of European sedimentary formations through 
those quarters of the globe, which he had not been able to explore in 
person. 

Hence it was that, without crossing the Niemen, he convinced himself, 
before I visited Russia witB my associate De Yerneuil, that the Silurian 
and older formations, as described in Britain, would be found in that 
empire and the Ural Mountains. Thus was if when he aided me in 
generalizing certain views respecting the wide diffusion of the Num- 
mqlitie formation of the Alps and Western Europe into the heart of 
Asia and Hindostan ; and thus his very last work on the spread of 
the Jurassic rocks over different parts of the ^orld, which he had just 
printed before he was taken from us, is a masterpiece of broad, general 
views, as essentially geographical as they are geological. 

M. von Buch bad one peculiarity to which I must here advert ; for 
whilst this feature was part of his noble nature, and highly creditable to 
him as a man, it prevented his merits being half as widely known as they 

VOL. XXIII. e 
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deserve. He constantly publkhed maps and menoirs at considerable 
cost, without his name; very often indeed not allowing them to be 
advertised. Hence one of the first duties of his admiring countrymeti 
must be the concentration of all those scattered rays of light. 

I must, however, restrain myself in my endeavours to illustrate even 
the salient points of the scientific character of such a personage, or I 
might fill a volume. I will, therefore, only now further allude to his 
benevolence, and that true charity which allows not the left hand to 
know what the right hand doeth ; and* on this point, I have no doubt 
that his biographer will relate abundant anecdotes of hia generosity, and 
particularly of his kind encouragement of young and deserving cul* 
tivators of natural knowledge. Sufifice it to say that, as during wj 
own life I have never known a more true-hearted man, nor one more 
distinguished in those pursuits to which I am attached, so do I now 
sincerely mourn the loss of this illustrious geologist and geogprapher. 

Leopold von Buch was a Member of the Institute of France, and an 
Honorary Member of the Royal Society of London, and indeed of 
nearly all the Academies of various countries. His valqp was dulj 
estimated by his enlightened Sovereign, who not only named him one 
of his Chamberlains, but also conferred on him the Orders of the Red 
Eagle and of Merit.* 

His Excellency Vice-Admiral Chri8tian Christopher Zahrtmann, 
another of our Honorary Members, died suddenly on the evening of the 
16th of last April, in the 60th year of his age, though apparently hal^ 
and vigorous. He was one of the ablest and most accomplished officers 
in the Danish navy, and being of a sincere and stedfast character, was 
deservedly held in the highest esteem. He was a Knight Grand Cross 
of the Royal Danish order of Dannebrog and Dannebrog^man« and of the 
Russian order of St. Anne ; Knight of the French order ' Potir le 
Merite Militaire ;' of the Prussian order of the Red Eagle, and of the 
Greek order of Our Saviour. He was also Master-General of the Naval 
Ordnance, Director of the Chart Depdt,' Inspector of the Chronometer 
Bureau at Copenhagen, and a Chamberlain of his Sovereign. 

Entering the Naval service as a cadet in 1805, Zahrtmann served as a 
lieutenant in many arduous and perilous services diiring the remaining 
years of the old war. At the general peace be betook himself entirely to 
geodesical and hydrographic labours, and was employed in the con- 
struction of an arc of the meridian, which was then being measured by 



* The posthamouB honoars paid to Leopold von Buch on his interment at 
Berlin, together with an eulogium by Professor Gotta, have been recorded in a 
Memoir published at Berlin since this Address was read. 
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Professor Schumacher. After a cruise to the West Indies, during which 
he made a chart of a portion of those seas, and set up an observatory 
at St. Thomas, he was appointed successor to Admiral Ldvemdrn as 
director of the Hydrographic Office. In this capacity, notwith- 
standing much prejudice respecting the publication of documents, 
he brought the labours of hb department to the highest degree of 
finish and exactness. The works, so important to the navigators of 
all nations, on which his fame rests, are the charts of the coasts 
of Denmarlc, with accurate soundings between the numerous islands, 
accompanied by determinations of the currents and trigonometrical 
surveys of the coast. His chart of the North Sea (1843) was indeed the 
greatest boon to all seamen, and to those of Britain in particular ; 
whilst the Danske Lods, ' Danish Pilot,' which is a complete description 
of all the seas surrounding Denmark, has been found so useful as to 
have been translated, under the direction of Admiral Sir F. Beaufort, 
both into English and French.* 

The funeral of Zahrtmann, which took place on the 24th ult., was 
attended by His Royal Highness the' Hereditary Prince of Denmark 
and the other Royal Princes ; also by all the ministers and the corps 
diplomatique, and a large number of naval and military officers and 
civilians. Some eulogistic stanzas upon the deceased admiral have 
been circulated, evidently written by one who knew him well ; and as 
they are signed *^ S. B.," the author, we may conclude, is the worthy 
and scientific Rear- Admiral Steen Bille, minister of marine, who so 
ably commanded the ' Galathea ' corvette on her late voyage round the 
world. 

Among the deaths of foreign geograpliers I also regret to record that 
of General Don Joaquim Acosta, one of our corresponding members, 
who has done good service to his country and to our science. He 
is known particularly from his map of New Granada, in which the 
positions of more than 1000 places are fixed which were not given in any 
former map. He is also the author of an historical account of the Dis- 
covery and Colonization of New Granada in the 16th century, and of 
various valuable papers in the ' Seminario de Bogotd/ reprinted at 
Paris, containing some interesting information on the geography of the 
ei-devant viceroyalty of New Granada. After passing some time in 
Europe, including a visit to this country, he had returned to his own 
country, to undertake a survey of the snowy and almost unknown 
mountain group of St. Martha, and has bequeathed to the state of New 

* A portion of the 2iid edidoo, lately published by the Uydrograpbic Office, 
vai translated by Dr. Shaw. 
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Granada a vast mass of valuable documents, which there seems every 
desire to make available for the instruction of his countrymen. In 
this way the name of General Acosta may be rendered as memorable in 
our day as that of his famous namesake in the 16th century , the Father 
Joseph Acosta who gave to the world the first g^phic sketch of South 
America in his * Natural and Moral History of the Indies/* 

At the head of the deceased British Geog^phers of the past year, 
unquestionably stands Major-General Colby. Born in 1784, and son of 
Major Colby, of the Royal Marines, he passed through the Academy at 
Woolwich, was appointed to the Royal Engineers in 1801, and in the 
following year was attached to the trigonometrical survey at the special 
request of Capt. Mudge its director, who selected him on account of 
his superior mathematical qualifications. In 1803, when on a tour 
of inspection in Cornwall, the accidental bursting of a pistol so 
shattered one hand, that amputation of it was necessary, whilst a por- 
tion of the barrel fractured his forehead. But this misfortune had 
no permanent influence on his future career ; for with the remaining 
hand he became a remarkably accurate observer and manipulator. 
He successfully served as Lieutenant, Captain, Major, Lieut.-ColoneI, 
and Colonel to 1847, during a period of forty-five years, only then 
quitting the survey — unfortunately for the public interests — on having 
attained the rank of Major-General. He died at Liverpool, on the 9th 
of October last, leaving a widow and seven children to deplore their 
loss; lamented also by a large circle of friends to whom he was 
endeared by his ability, zeal, and singleness of heart. 

The earlier years of Colby were, of course, passed in carrying 
out the views of Generals Roy and Mudge, in doing which, he 
singularly distinguished himself in his surveys of the Highlands. 
Being appointed Superintendent, on the death of Mudge in 1820, he 
continued the construction and engraving of the Ordnance maps o( 
England and Wales, on the scale of one inch to a mile, or-rgJTV 
But in 1824, the House of Commons recommended a survey of Ireland 
in more copious detail, so as to form the basis of a valuation of the 
country, and of a revised system of local taxation and townland registra- 
tion. The Duke of Wellington, then Master-General of the Ordnance^ 
at once confided the execution of this great mensuration to Cidby ; 
thereby affording him a crucial opportunity for displaying that union of 
energy, resource and judgment, which characterised him. Indeed, -the 

* This admirable work of old Father Acosta, of which there is a very rare 
English edition, 1604, will I hope soon be printed by the Haklnyt Society, onder 
the editorship of Lord EUesmere. 
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Irish Survey was completely successful in its object, and may be 
justly deemed the great work of his life. A large portion of the force 
of the Ordnance surveyors had been then transferred to Ireland ; but 
still the gpreat difficulty at the outset consisted in the want of an ade- 
quate number of trained assistants. This Colby remedied by the 
employment of non-commissioned officers, privates, and even of native 
peasants, at one period amounting to 2000 in number. In all this 
his self-reliance was conspicuous, though ably supported by those 
energetic and skilful officers, tlie younger Mudge, Robe, Drummond, 
Portlock, Larcom, Tollond, Murphy, James, and others. By these 
means the survey advanced with unprecedented celerity, and the details 
were not only such as were required, but were also found to answer 
the wants of the geologist, statist and archaeologist. The iield- 
work was rapidly followed by the publication of sheets, on the scale 
of six inches to a mile, —rvirv » ^^^ ^^ diligence of execution may 
be estimated by the ^t, that, between 1883 and 1847, the number of 
such sheets issued to the public amounted to 1939. For the advances 
and improvements which were successfully introduced into geodesical 
operations during this great undertaking, I must refer my hearers to 
the account of the Ordnance Survey of the County of Londonderry, 
1837 ; Colonel Portlock's Report of the Geology of Londonderry and 
parts of Tyrone and Fermanagh, 1843; the account of the Measure- 
ment of the Loch Foyle Base, published by order of the Board of Ord- 
nance, in 1847 ; and Captain Yollond's recent volume of observations 
made with the Zenith Sector. I have before expressed my own opinion 
that although the publication of this six-inch survey was statistically 
useful in Ireland, it is a scale to which geographers cannot refer for 
general purposes, and is not in reality what we call a map ; but to any 
objections of this sort Colby and his associates are in no degree amenable, 
for they admirubly performed their duty in giving to the Government 
the means of administration which were required of them, and thus laid 
the foundation for a future compendious map, which has been com- 
menced. 

Quite irrespective, however, of a future general map (for none has 
yet appeared), the Irish Survey had prominent merits. Among these 
may be mentioned its remarkable accuracy of operation, the linear 
results it afforded of terrestrial measurements on a rigorous comparison 
with those obtained from astronomical determinations, thus furnishing 
interesting conclusions respecting the important and delicate co-efficie*^ 
for the compression of the earth ; and even giving rise to the supposi^ 
of a change in the direction of gravity from differences in the densif 
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terrene components. Nor can we overlook Colby's novel and compre- 
hensive method of arriving at a datum of altitude for the heights 
inserted in his survey sheets, by causing a complete series of tidal 
observations to be simultaneously made at twenty-two diflTerent sta- 
tions round Ireland ; from these, he not only derived the desired zero, 
but also made the operation contribute to improvements in the theory 
of the tides, by the extent and conformity of the plan. 

Besides the system of contouring, which was introduced under his 
direction by Captain, now Major Larcom, General Colby was the ori- 
ginator of many new and useful instruments and contrivances in his de- 
partment, which cannot be here mentioned, but for an account of which 
I refer to a memoir of his life, just printed by a friend and coadjutor. 
In that memoir, which also clearly traces the progress of the Ordnance 
Survey, Colonel Portlock merits our best thanks for describing 
the peculiar merits of a chief, whose modesty and dii»like of anything 
approaching to ostentation prevented his doing literary justice to him- 
self and his associates, in having triumphed in our hazy climate, and 
on the summits of our highest mountains, over many difficulties of 
observation. From that record, those not so well acquainted with 
him as myself, will gain a just appreciation, not only of his solid 
acquirements, but also of the indomitable zeal of the man who did 
so much and said so little of his deeds. As geographers, we must 
admire the example he set (himself a worthy successor of Greneral 
Hoy) to all under his command, and the manner in which he inspired 
that school df eminent men whom he has bequeathed to us, with 
the true love of physical features, which made them forget all 
labour and distance, in following him for hundreds of miles on 
foot and over rugged precipices, to catch a fair glance with the 
telescope from some lofty summit. The graphic, short, diary of one of 
his subaltern officers, now Lieut- Colonel Dawson, as given in this 
memoir, and describing a scientific march in the Highlands of 586 
miles, brings out to the life the characteristic features of this pattern 
of a British Engineer. 

At the time of his death. General Colby was a Fellow of the Royal 
Societies of London and Edinburgh, and of the Astronomical and 
Geological Societies ; he was also a Member of the Institution of Civil 
Engineers of the Royal Irish Academy ; and was one of our original 
Members. He also received the degree of LL.D. from the University 
of Aberdeen, and was a Knight of the Danish Order of Dannebrog.* 

* From 1841 to 1846, both years inclusive. 

Digitized by LjOOQ IC 



Obituary. Ixxi 

Colouel Jackson, who died on the 16tb of March, in the sixty-third 
year of his age, devoted many of the best years of his life to advance 
our science, and was for six years the methodical and diligent Secretary 
of this Society. In early life, he entered the military service of the 
East India Company, which he quitted at a period when our eastern 
possessions afforded much fewer incitements to young soldiers than the 
continent of Europe. At that time, when the world was resounding 
with the&me of Wellington, and the exploits of his Peninsular soldiers, 
our deceased member returning home, made an effort to obtain ser- 
vice in the British army, but the obstacles were insurmountable. Soon 
after, however, when England was visited by the allied Sovereigns 
(1814), be, in common with many young Englishmen who had no 
other military career open to them, offered his services to our ally, the 
Emperor Alexander of Russia, and they were accepted. In that 
service he rose to the rank of Colonel of the Staff Corps, and on 
his retirement from it, obtained, from the then Imperial Minister 
of Finance, Count de Cancrine, the scientific appointment of Co- 
respondent and Commissioner in London for the Department of 
Manufactures, through the emoluments of which, and his income as 
our Secretary, he was enabled, for many years, creditably to support 
his wife and £simily. But shortly after he retired from his duties 
as our Secretary, another gentleman was most unexpectedly ap- 
pointed to the post which he had long held, and thus he was suddenly 
reduced t^ distress, and compelled to retire firom the Geographical 
Society. 

Painfully aware of this &ct, I no sooner mentioned it to the Marquis 
of Lansdowne, than seeing how well qualified Colonel Jackson was to 
fill an office in the Board of Education, that benevolent and gifted 
nobleman, then at the head of the department, named him to a clerk* 
Blup, which he held to the day of his death. 

Let me here, also, do justice to the Sovereign whom Colonel Jackson 
luid formerly served. For when deprived of all means of subsistence 
save the employment of his pen, he wrote directly to the Emperor 
Nicholas, and His Imperial Majesty directed that a small pension 
should be settled on him. I have farther the satisfaction to state, 
that by the same Imperial kindness, the half of this annuity has, 
on a representation, been continued for the use of his widow. I 
indite these sentiments with the feeling of a soldier, old enough to 
recollect the good fellowship with which Russians and English served 
together, at the time when our late Secretary entered the Imperial 
*rmy, and with the recollection that from the dayi* of Peter the 
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Great, my countrymen have often proved some of the brightest oma* 
ments in that service by land and by sea. 

Colonel Jackson published many works which will be o^editably 
remembered, and all indicating great industry, research, and pre- 
cision of thought. His ' What to Observe,' which was first brought 
out in French in the year 1834, under the title of ^ Aide Memoire 
du Voyageur,'* b most useful in giving to the young traveller a 
true geographical foundation, both by pointing out bi« duties and 
by teaching him how to make observations, even when ill- provided 
with instruments, or when checked by physical difficulties ; whilst it 
further incites him to acquire knowledge in every department of 
natural history, laws, customs, arts and sciences, including those 
military statistics which bear upon the oountry under survey. In this 
publication, as in every action of his life. Colonel Jackson worked out 
his data with that accuracy which was worthy of his military education, 
and of which he has left many proofs. Including contributions to 
periodicals, he was also the author of a vast number of memoirs and notices, 
chiefly relating to physical science and geography. Such, for example, 
were several contributions to the ' Bibliotheque Universelle de Geneve,' 
in the years 1830 and 1831, on the Colours of Water, the Atmosphere, 
and Transparent Bodies, and on the Nature of Salt Lakes. Such also 
were his Observations on Lakes, and the Causes of their Formation 
and Diminution, published in London, 1833, and followed by an article 
in our Journal f on the ^ Sieches ' of Lakes. Hb other memoirs in our 
volumes are on Geographical Arrangement and Nomenclature; on 
the Congelation of the Neva ; on Picturesque Descriptions ; a trans- 
lation of Weitz on Ground Ice ; a review of Kupffer*s Meteorological 
Observations ; a review of Darwin's Coral Reefs : these were followed 
by an index to the ten first volumes of our Transactions, — all written 
with hb own hand, and of which I find the record that it cost him the 
labour of 255 days, at five hours per diem ! 

He afterwards publbhed a pamphlet on National Education, another 
in illustration of this Society and its labours ; a glossary of geographical 
terms %% a work on Minerab and their uses ; a memoir on Cartography ; § 
an essay on the importance of Military Geography ; || and, lastly, the 
Military Topography of Europe, edited from the French of Lavall^, 
but which, in the hands of the deceased, became almost a new work. 

♦ This work, begun in 1822, was published at Paris. The * What to Observe,' 
or the enlarged English edition of the same, was printed in London. Madden, 
1841. 

t VoL ill. p. 171. t Johnston, Edinb. 1848. § Parker, Strand. 

I Parker and Co., Military Library, Whitehall. 
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In addition to these publications, and many contributions to societies 
in Paris and St. Petersburg, Colonel Jackson had, long before the 
retirement of our former excellent secretary, Captain Washington, 
shown himself to be thoroughly qualified to classify geographical 
labours, by suggestions concerning the arrangement of our maps and 
charts ; and if ever the Government should be pleased to make the 
Royal Geographical Society what I have long urged, the real *' Map- 
office of the nation," the system proposed by Colonel Jackson will, I 
think, materially contribute to the establishment of order and perspi- 
cuity in that which will, I trust, become a national establishment. 
In 1845 he was elected a Fellow of the Royal Society, and so continued 
to the year of his death. He was also a Member or Corresponding 
Member of various Foreign Scientific bodies, and a Elnight of the 
Mcond class of the Russian Order of St. Stanislaus. 

The late George DoUond, — a Fellow of the Royal and Astro- 
nomical Societies, and one of our original Members, — was well known 
to many of those whom I am. now addressing, both for his character 
as an honourable man, and for his reputation as an efficient me- 
chanician. He was bom in London, on the 26th of January, 1774, 
and was brought up by his maternal uncle, the eminent optician, 
Peter Dollond, whose name he afterwards assumed ; his own name 
having been Huggins. From the year 1805 until his death, on 
the 13th of May, 1852, Mr. Dollond maintained his position with 
ability and punctuality, inasmuch that, in the course of his career, he 
was honoured with the personal friendship of many of the most illus- 
trious philosophers of the age. 

The various instruments constructed by Dollond for practice in 
geodesy, navigation, astronomy, and every branch of philosophical 
inquiry, were remarkable for accuracy of principle, skilful graduation, 
ftnd excellent workmanship. Those made for the fixed observatories of 
Cambridge, Madras, and Travancore, as well as those for the private 
establishments of the Rev. Mr. Dawes, Captain W. H. Smyth,* Lord 
Wrottesley, and Mr. Bbhop, all and severally did good work, and met 
with deserved approbation. But as it is unnecessary here to enumerate 
the many works by which he maintained the celebrity of his name, I will 
conclude by mentioning his last, the Atmospheric Recorder, which, 
I have no doubt, most of you examined at the Great Exhibition of 1851. 
This was the epithet which he applied to a self-registering apparatus 

* My distingnished predecessor has become Bear-Admiral Smyth whilst these 
P^^ are going through the press. Ilis great work on the Mediterranean will soon 
he issued to the public. 
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for simultaneously recording the varying pressure of the atmosphere, 
the change of temperature and evaporation, electrical phenomena, &11 
of rain, and force and direction of the wind. For this very ingenious, 
and all but portable instrument, which reg^ters all these changes 
during any period of time, according to the length of the paper used 
on the roller, Mr. Dollond obtained the reward of the Council Medal 
of that Exhibition ; and this clever arrangement was the closing effort 
of his long and well -spent life. 

Captain Granville Loch, who was killed in the endeavour to storm the 
^tness of a Burmese robber-chieftain, in the last campaign of the Ira- 
waddy, in the 40th year of his age, was the second son of my old friend 
Mr. James Loch, during many former years and still the highly useful 
representative of the Northern Burghs in Parliament. Serving in early 
life in the Mediterranean, Atlantic, Pacific, Indian, and Baltic Seas, 
and in various ships, young Loch obtained his lieutenancy in 1833 and 
the rank of commander in 1837, or at the early age of 24. On coming 
home from the Mediterranean to receive that step, his youthful 
appearance so surprised the clerk in office, that he hesitated in issuing 
the warrant, saying '^ it was usual for the officer himself to come for the 
commission." After carr3ring out despatches for the Admiral in the 
Pacific, in the ' Fly 'gun-brig, he rode across the Pampas from Buenos 
Ayres to Valparaiso ; not, however, before he had fkiled in a first 
efibrt to do so, from being attacked and pursued back to Buenos Ayres 
by wild Indians. After other services, including the command of the 
'Vesuvius' steam-frigate, he was made post-captain in 1840, and 
during the following year served as a volunteer in the Chinese War, 
an account of which he published, in an instructive and lively narrative, 
entitled 'Events in China.' Subsequently, after commanding the 
' Alarm,' in the West Indies, he conducted, in 1846, an expedition up 
the river San Juan de Nicaragua, to repress the aggressions of the 
Nicaraguans on our ally the young King of the Mosquito Indians ; 
and though the sailors and soldiers under his orders suffered excessive 
privation, from want of food and incessant rains whibt in open boats, 
he accomplished his mission successfully. Here it was that Captain 
Loch showed his geographical spirit ; for, when lying in the Lake of 
Nicaragua, he made soundings of that sheet of water and its affluents, 
and prepared a chart exhibiting the general features of their naviga- 
tion, ^n4uch was sent by him to our Society. 

For these last services Captain Loch was made a Companion of the 
Bath. In 1852 he was appointed to the ' Winchester,* 50, and pro- 
ceeded to the East India station, and, as we all know, was one of the 
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most succeflsfiil of our naval heroes in clearing the river Irawaddy, and 
in capturing the forts on its banks. 

The same daring spirit, which was his characteristic, and had hitherto 
ensured success, led him unfortunately into the ambush, in which he 
received a mortal wound, after cheering on his men to force an imper- 
vious thicket ; and thus, alas ! were we deprived of a noble fellow in 
the flower of hb age, and endowed with all the vigour, as well as the 
ability, to vindicate our country's honour in the day of need. Let me 
add that Captain Granville Loch was as much beloved for his agreeable 
manners and fine temper, as he was admired for his proiessionnl skill 
and gallantry. 

The other Members of our body who have departed this life ace : — 
Captain Wentworth Buller, R.N. ; Mr. James Ewing ; Captain Locke 
Lewis, R.E., F.B.S. ; Mr. Alexander 31ackenzie ; Sir L H. Pelly, 
Bart., Governor of the Hudson's Bay Company ; Lord Skelraersdale ; 
Sir F. B. Watson, F.R.S., and Mr. George Wilbraliam, F.R.S. 

AttCTic Discovery and continued Search after Franklin. 

At our last anniversary it was my duty to give you a sketch, however 
imperfect, of some of the chief features in Arctic discovery since the 
time when my honoured friend Franklin left our shores. Advocating 
in no stinted measure the employment of national resources for this 
humane end, I rejoiced in announcing the departure of the expedition 
under Belcher and Kellett; and before the discourse was printed, I had 
the gratification of also adverting to the sailing of the little ^ Isabel ' 
under Inglefield. The brilliant success which attended the latter en- 
terprise has been already adverted to in awarding to its commander 
the Victoria medal ; but of the progress of the great expedition we 
as yet know little more than the news brought home to us last year. 

The speculations of geographers and seamen have indeed been again 
roused to consider the route which the absent mariners may have taken« 
In a recent article of the Quarterly Review an opinion which had 
^n to a great extent set aside is renewed. It is there suggested that, 
iu obeying his orders, Franklin must have sailed from Beechey Island 
to the west and by south, and not to the north and west through Wel- 
lington Channel. Fortunately, there are now so many expeditions 
^oat and acting in such different directions, that if the ultimate rescue 
of some at least of our countrymen should not be effected, we still may 
presume, that we shall at length positively ascertain the direction 
which was followed by Franklin after he left Beechey Island. 
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Unshaken by opposing arguments, I still believe that Franklin, find- 
ing himself unable to force his way to the west, seized just such an 
opportunity of thaw and dislocation of the ice as that by which Belcher 
profited last year, and steered either througli the Wellington Strait or 
some other opening (possibly one of those straits indicated by Inglefield), 
in the hope of finding a northern and comparatively open polar sea. Every 
experiment which has been made lias indicated, what few geographers 
indeed could doubt, that vast accumulations of ice exist along the 
northern shores of the great American continent and its adjacent 
numerous islands. The range of the lines of greatest cold dependent 
on the prevalence of land in those latitudes, necessarily leads us to 
this inference ; and observation, as &r as it goes, has confirmed it. 

The exploration of Rae, which last year you honoured with your 
highest reward, went far to satisfy my mind, tliat no ship expedition ever 
could have approached to, or still less have trended, the real shores of 
North America and its islands. Again, the very remarkable land 
journey of the bold and enterprising navigator Kennedy and his spirited 
companion Lieutenant Bellot* of the French navy, of which we had a 
very interesting account at our first meeting of this session, established 
in a conclusive manner that, as the narrow strait, so worthily named after 
the French officer, was the only opening into the sea, between North 
Somerset and the Prince of "Wales Land of Omroaney, so was it hope- 
less to search for the missing expedition in such latitudes. The work 
by Mr. Kennedy, since published, and which every one will peruse 
with profit, leaves, indeed, no doubt on this part of the subject. The 
renewed exertions of Rae, who is now again employed by the Hudson's 
Bay Company, to travel perchance a few more thousand miles in snow 
shoes, will still more effectively set this question at rest, and complete 
our acquaintance with the few remaining parts of the North American 
geography, of which we have not yet a correct knowledge. 

Now, if the ice in these parallels be so agglomerated and packed 
along the edges of such great masses of land, by what agency is it to 
be removed ? The Mackenzie and the Copper-Mine Rivers are but 
feeble streams when compared with the Ob, the Lena, the Jenessei — - 

* Lieut. Bellot, who with the jpennission of his Government rejoined oar 
Arctic Survey, has just sailed with Capt. Inglefield, in the * Phoenix,* for Beech«y 
Island* It is to be hoped that this offloer, who has won golden opinions among 
oar seamen, for his courage, ability, and cood conduct, may, on his return, 
be employed as a surveyor of the French imperial Marine; for, as it is well 
known that the present Emperor of the French takes a lively interest in Arctic 
researches, we may hope that Lieut. Bellot will be promoted to the command of a 
French vessel in the same great cause of humanity, iu which he has already so 
dutinguished himself. 



Digitized by 



Google 



Arctic Discovery. Ixxvii 

tbose grand Siberian rivers, which, with their enormous volumes of 
water rend asunder the vast quantities of ice which are packed along 
the north shores of Asia, and by their debacle and currents transfer 
luge portions of them to the coast of Greenland. 

Id the absence therefore of adequate causes of dislocation and trans* 
port (and the small effect of the North American rivers is already 
known), what reason have we to lead us to infer, that along the 
widely spread north-western shore of America, there are any practi- 
cible passages amidst its archipelago of large islands ? Looking to Wel- 
lington Channel, as explored by Penny * and the bold American navi- 
gator De Haven, as well as to the supposed straits in Baffin Bay which 
are noted by Inglefield as having currents that proceed* from a Polar 
Sea, are we not also informed that the distribution and great quantity 
of life indicates a vast and comparatively open sea to the north ? Is 
this not indicated indeed by the positive observation of Parry's explora- 
tions to latitude 82^? Have we not, in the quantities of whales 
which come southwards under the ice through Wellington Channel, 
undeniable proof that there must be a vast proportion of smaller animals 
on which the huge manunalia feed ? and if so, must there not be open 
«tts towards the north pole? This natural-hbtory testimony on the one 
band, and the fact of an ice-bound American continent void of all self- 
extricating agency (like Siberia) on the other, seem to nie almost 
decisive of this part of the question. 

I have therefore little doubt, that were the father of all these expedi- 
tion?, Sir John Barrow, now alive, and cognizant of what we know 
of the geography and products of these regions, he would himself 
counsel the experiment of steering through Wellington Channel, or 
some such strait, whereby the navigators could free themselves from 
^impenetrable ice which accompajnies all extensive masses of Arctic 
^awb. And if Franklin did so, why, I repeat,f may not the two ships 
*^ were seen floating southwards on an iceberg, have been the 
£rebus and Terror, which, when abandoned, had made a voyage around 
^ eastern shores of Greenland without crews, rudders^ or compasses ? 

Bat passing from this hypothesis, the opinion, which is entertained 



• The work of Dr. Satherland, or the • Jooroal of Capt Penny's Voyaee to 
^eliington Channel,' which has appeared since the hist aDniversary, is an admir- 
able addition to the publications on Arctic researches, f^om its simple and clear 
style, and very graphic descriptions of man> important subjects in uatural history. 
^ l)r. Sotherland is abont to visit Port Natal, and this Society has furnished htm 
^ith lereral costly instmments, we may anticipate much instruction fh>m the 
^^b^ci^atioDs of so good a naturalist in that very interesting tract of South Africa. 

t See AddreM of last year. 
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by most pereons entitled to respect, is, that after all due attempts to 
execute his orders by steering westwards (a point, I admit, to which 
he would first sedulously attend), Franklin, not finding an exit in that 
direction, seized the first opportunity presented to him, and forced his 
way throng^ some one of the channeb leading to the north. Grod grant 
that, by pursuing a similar course. Belcher may obtain tidings of the 
expedition, and that some of our absent mariners may still be in exist- 
ence on an island surrounded by a polar sea, where their vessels being 
lost and the means of constructing boats denied them, they have ever 
since been prisoners ! This is the brightest side of the picture which 
we can present to our mind's eye. For, if the expedition passed west- 
wards into a feg^n where it must soon have been bound up in ice at 
no great distance from the continent, why should we not have before 
now found some remnants of the crews, who in such case might have 
escaped to the northern shores of America, or have been heard of 
through the efforts of Richardson, Rae, and Kennedy, who have 
explored in that direction ? 

Whatever may be the fate of the coun^;eous McClure, who pushed in 
boldly, as we know, to the north-east from Behring Strait, and how- 
ever we must pray that this adventurous seaman may be met with by 
his excellent brother ofiker Eellett, to the west of Melville island, let us 
rejoice that the little ^ Isabel' is at last, through the continued exertions 
of Lady Franklin (aided chiefly, as I shall presently explain, by the 
excellent inhabitants of Van Diemen's land), about to be sent in that 
direction which several members of this Society think is the right one, 
and to accomplish tjie very object, indeed, for which many of us sub- 
scribed. 

Commanded by the ^rless Kennedy, may this good ve!»s^ yet accom- 
plish all that we desire ! For, although our Admiralty has not thought ^i 
to (miploy any vessel provided with a screw in the direction of Behring 
Strait, we ourselves feel assured, from all that Captain Kellett and the 
Russian navigators have told us, that by such appliances it is most likely 
that a vessel can twist and wend its way through tortuous, narrow lanes 
of water, and force itself through the countless packs and masses of ice, 
which encumber the Asiatic and American continents. 

That a compact screw steam-vessel can best accomplish such 
navigation is indeed too manifest to be dwelt upon. The sailing- 
ship ooce ice-bound becomes an inert mass, which can alone be 
extricated by some great change of weather, or by labours sAmost 
superhuman ; and once liberated from entanglement, her commander 
must oflen be but too anxious to avoid a similar catastrophe. The 
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screw-ship, on (be other hand, if only short and strong, can be turned 
and conveyed through straits however narrow, and can penetrate through 
obstacles quite insurmountable by a sailing-vessel, and which, indeed, 
cannot be satisfactorily overcome by a steamer with side paddles. 

The success attending the vo3rage of a small vessel under old Baffin, 
and the renewal of a like enterprize under Inglefield, lead me to direct 
your notice to a highly interesting, reprinted translation of the voyages 
of the early Dutch navigators, Barentz and De Veer, to Spitsbergen 
and Nova Zemla, which bas lately been issued by the Hakluyt 
Society, and which does great credit to its editor Dr. Beke. We see 
in this work, how steadily the bold Dutch navigators adhered to the 
idea, that a real passage might be effected to the N. East, by holding 
a middle course between Spitzbergen and Nova Zemla, as recently 
revived by M. Petermann.* As an admirer of the prowess and, 
indomitable courage of Barentz, I commend Dr. Beke for reinserting 
in the map attached to this work, the north-eastern portion of Nova 
Zemla, which has recently been omitted, and in giving to it the name 
of the old navigator ; whilst with equal justice to the only other ex- 
plorer of another portion of these frozen lands in our day, he has most 
appropriately assigned the name of our associate Admiral LOtke. 

When we reflect upon the extraordinary discoveries made by the 
old Dutchmen in such small craft, the difficulties they overcame, 
and finally, how, after the loss of their ships, they constructed boats 
in which they worked their way home round headlands for 1700 
miles, we may well think of what the small private expedition of the 
' Isabel ' may still accomplish I But whether it be by greater or smaller 
ships, and whatever be their equipment and armament, let us rejoice 
that our Government, seizing the spirit of our most enlightened coun- 
trymen, and despising the croakings of those who despond, should have 
favoured every efibrt, which to them seems most likely to obtain intel- 
ligence of our missing countrymen, by opening out our acquaintance 
with the inhospitable north. After the example of the rescue of the 
sailors of Archangel from their six years' captivity in Spitzbergen, to 
which I made ample allusion last year, geographers must never despair, 
until every legitimate effort shall have been made, of ascertaining the 
fate of our missing navigators. 
In renewing my exhortation to exhaust the Survey, let me conclude 

m 

* M. Petermann prepared for the work a map of the Spitsbergen, or Barents 
Sea, ID which the outward course of the old navigator in 1594, and his return in 
two open boats round the north end of Nova Zemla, and by the coasts of Russia 
and uipland, are detailed. 
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these allusions to Arctic discovery, by recording one of the episodes 
in its history, which redounds highly to the honour of the inhabitants 
of one of the most dbtant of our colonies. As a reward for hb dis- 
tinguished Polar services, Franklin was appointed to the government 
of Van Diemen's Land, where by his conduct he secured the affections 
and respect of all classes of its inhabitants. That this impression 
was indelible is now brought out by the fact that, after a lapse of many 
years, the Senate and other public bodies, as well as popular meetings, 
have united not only to send addresses to Lady Franklin expressive of 
their regard for her husband, and admiration of her devotion, but also to 
accompany them with a substantial sum of money to aid that noble- 
minded lady in the unparalleled efforts she has made and is still 
making. Of these addresses I specially cite that which proceeded 
from the Senate, and is printed at the foot of this page ;* for the 
persons who could thus write and act are entitled to the warmest 
thanks of every philanthropist 

We cannot but indeed rejoice in such disinterested efforts of 
humanity, among which the spontaneous and costly endeavours of that 
truly noble citizen of the United States, our associate Mr. Grinnell, 
to which I alluded last year, stand conspicuous. It is with sincere 

* To Lady Franklin, 

Madam, — As the representatives of a country over vbich Sir John Franklin 
so long and so worthily presided, we cannot allow onr present session to ck)te 
without conveying to ^ou a public expression of our sympathy for the peculiarly 
painfiil situation in which you have been placed with reference to the f^te of your 
husband and his brave companions. Sir John Franklin will long live in the 
memory of this community, endeared by the many public and private virtues 
which preeminently distinguished him : and we who have had such opportunities 
of knowing his worth, must deplore, in no ordinary manner, the doubt which 
banes over the &te of his enterprise. 

We have witnessed with the deepest interest the exertions which have been 
made, and are still in progress, for the solution of this anxious problem. The 
noble part which you yourself have taken in maintaining and urging on those 
exertions is worthy of the character you earned while liviuff amongst us. 

While we thus offer you our most sincere condolence under the very distressing 
anxietv and suspense which you have had to endure, it is our earnest prayer to 
Almighty God, that through His good providence, the darkness which has so long 
coveml your prospects may yet hn dissipated by the restoration of your husband 
to his family and his country. 

Signed in the name and by authority of the Legislative 
Ckmncil of Van Diemen's Land. 

(Signed) Richard Dat, 

^ Speaker, 

Passed the Legislative Council this twenty-third day 
of September, one thousand eight hundred and fifty- 
two. 

(Signed) F. Habtwell Henslowe, 

Clerk of Ike CovnciL 
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gratification that I hear of this benevolent gentleman having again 
renewed an expedition of search after the missing expedition. 

Arctic Whale Fisheries, — Intimately connected as this great and 
important branch of British commerce is with the Arctic researches 
which we have been contemplating, it is gratifying to learn that so 
daring and experienced a navigator amongst the polar seas as Capt.' 
Penny, whose name is so honourably distinguished in Arctic annals, 
should have been selected as the chief of an expedition which is 
destined, it is hoped, to realize wealth around the shores of Baffin Bay. 

Our attention was, indeed, called to this important subject at the 
first of our meetings of the last session, and elicited much interesting 
discussion. In one of the memoirs which were read, Mr. Petermann 
reinforced the views he had previously expressed of the feasibility of a 
passage direct from Britain, through the only g^reat opening towards 
the North Pole, or the Spitzbergen sea, by many well-registered fiicts. 
The extraordinary success which has attended the exertions of the whale- 
fishers of the United States, to which Capt. W. Baillie Hamilton called 
my attention last summer, has naturally roused the energies of many per- 
sons in this country, in the hope that the whales which have repaired to 
the farthest Arctic seas to live there undisturbed may yet be reached 
by the harpoons of our sailors. 

A document communicated to the United States Senate by the 
Secretary of the Navy, on the 5th of April, 1852, explains clearly the 
very extraordinary and successful efibrts which were only commenced 
in the year 1848, by the whale-ship * Superior,' commanded by Capt. 
Roys, penetrating through Behring Strait into the Arctic Ocean. 
The success of this intrepid sailor who filled his vessel with oil in a few 
weeks, gave rise to many imitators, and, in 1849, he was followed by no 
leas than 154 sail of American whale-ships; nearly the same number 
going out in each of the two succeeding years. When it is estimated 
that the value of the ships and cargoes during two of these years 
amounted to no less a sum than 17,412,453 dollars, we cannot be 
surprised that so lucrative a trade should excite much emulation 
among British speculators. As geog^phers, indeed, we must now be 
anxious to have this important question finally set at rest ; t . e, whether 
(as I think, in common with old Barentz, Capt. W. B. Hamilton, and 
others) there may not exist a practicable passage to the Arctic Ocean 
to the east of Spitzbergen ; in which case our ships might reach profit- 
able whaling-grounds without the risk of a long voyage to Behring 
Strait, and the difficult navigation of those seas. 
Let us still hope that our own Government will endeavour 
VOL. xxiii. / 
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to determine this point, so ably urged by Mr. Petennann, who 
has shown at how little cost, and in how short a time, the query could 
be answered, and who has also given many valid reasons to induce us 
to confide in the prospect of success. In the meantime we must offer 
our best thanks to the naval authorities of the United States, who, in 
consequence of the loss of many of their merchant*ships from the want 
of accurate charts, have directed a Survey to establish the position 
of the chief headlands and shoals around the Fox or Aleutian islands, 
and the regions contiguous to Behring Strait. And we cannot too 
cordially approve the following passage in the report of Mr« Graham, 
the Secretary of the United States Navy : — " No protection that our 
squadrons, or those of any of the States in Christendom, can at this 
moment give to our commerce, can compare with that which a good 
chart of that part of the ocean would afford to this nursery of American 
seamen, and to this branch of national industry." 

Minerals, GlacierSy and Icebergs of Greenland, — ^Befbre we take 
leave of Arctic subjects* let me remind you that, judging from a 
memoir communicated by M« Lundt, of Denmark, and lately read 
to our Society by Sir Walter Trevelyan, on the mineral produce of 
the southern parts of Greenland, we have every reason to think,. that 
valuable ores of copper may be found to extend far to the north of 
the tracts around Disco, where the minerals in question were observed. 
Judging from the few rocks submitted to my inspection by Capt. 
Inglefield, and which were collected in the more northern parallel of 
77^, I should infer, from their crystalline character, that a very large 
portion of this region may prove to be metalliferous, and that industry 
may there be rewarded with spoils of the land, as well as by catching 
the whales and seals of the sea. 

A memoir of very great merit, on the large continental ice o( 
Greenland, and the origin of the icebergs of the Arctic sea, was sent to 
us last August (1852) by Dr. U. Rink, of Copenhagen, which is of 
deep interest to all physical geographers and geologists. Residing for 
several years in the Danish settlements on the west coast of Greenland, 
between the parallels of 68° and 74°, this author was the first to give 
to the public a good account of the mineral structure of the region 
north and south of Disco in a communication to the Royal Academy 
of Copenhagen. His memoir upon the ice of the same country, <«nt io 
this Society, is of great value in explaining several difficulties respect- 
ing superficial appearances, with which the geologist has had to contend. 
The polished, scratclied, and grooved rocks which have been observed 
in various European countries, and in North America, have been by aii 
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observers referred to some one of the following operations : — to the 
passage over them of solid or terrestrial glaciers, — to floating icebergs 
detached from such glaciers, and carrying with them many blocks and 
pebbles of stone, — to d^bdcles and currents, often set in motion by 
the melting* of great glacial masses on the edges of continents, 
and their translatioQ in a liquid state through estuaries to other 
shores. 

Although some persons may in 'their ardour have too exclusively 
advocated one of these methods in preference to the others, the majority 
of geologists have been willing to take advantage of all these agencies, 
and even to add another method to them, by supposing that blocks or 
gravel may have been transported by the breaking up and floating 
away of raft* ice, formed in fiords or along shores, or in shallow 
glacial seaB.'f 

As doubtless large portions of our continents were under water 
when vast erratic blocks transported to great distances by icebergs 
and deposited on what are now plains of terra firma, so these must 
have proceeded from ice-clad continents. Among others, I have 
laboured with my associates to show how all the higher portions of 
Scandinavia and Li^land constituted a glacial centre in a former icy 
period, which sent off its stone-bearing ice vessels to what is now 
the dry land of Germany, then a sea^bottom. l)r. Rink now comes 
out with a demonstration, that in the present period, all the vast con- 
tinent of Greenland, as fior os is known, is one vast interior of ice, 
through which the rocks scarcely protrude, and though of no great 
altitude, is yet sufficiently hig^ in its central parts to afford a slight 

* Since this address was read. Commander loglefield's volume on the Toyage of 
the Isabel in Baffin Bay has been issued to the public ; and in it Dr. Sutherland, 
^ surgeon of the expedition, so creditably known b^ his description of Penny's 
eiploratioiu, has given us a sketch of the action of ice under various conditions, 
'fbether as proceeding fk-om the great central phiteau of ice in Greeulaud, or as 
acting when detached from the fiords and coasts. It is gratifying to see that this 
ioqairing naturalist should, of his own accord, have come to the eame conclusions 
AS Dr. Kink. He has, indeed, added many remarkable data bv observations 
madf in much higher latitudes (up to 79 i^) than those Tisited by the Danish 
author. Among these, the manner m which coast cliffs are striated by avalanches 
sliding over them, the irregular accumulation of drift-ice, and its change of place, 
•eem lo explain, by existing causes, some features of the most recent of our 
geological phenomena of drift, which it has been most difficult to understand. How 
much is it to be regretted that such a good observer has not been again sent out with 
Commander Inglefield I If left in Greenland to the north of the Danish settlements 
for two or three months, whilst the Phcenix was exploring northwards, he had 
t>€^ enabled to follow out a plan of which he has prepared a sketch, and which I 
shall soon make public, we might have had results in the ensuing autumn, which 
A^e would have justified an expedition. 

t See Russia in Europe and the Ural Mountains, pp. 507 et seq. ; and a sub- 
>^nent Memoir, QuarC Jour. Geol. Soc. Lou., 1846, pp. 249 et seq, 
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incline for the general and onward march of the enormous ice-field, 
until protruding its arms into deep and long lateral fiords, huge bergs 
are in certain favouring spots broken off from the parent mass, and 
calve (as the Danes term their launch), before they sail away into 
Davis Strait and southwards. 

The glaciers which have been observed in the Alps, Norway, and 
Himalaya mountains, are separate ice streams, which fill valleys and 
radiate from certain lofty centres, carrying with them the materials 
out of which their moraines are formed. And in some of our insular 
tracts, such as Snowdon and the Cumbiian mountains, we can easily ex- 
plain how such glaciers must there also have acted from similar centres, 
and have scratched and polished the shoulders of the valleys as they 
descended. But, as several authors have observed, and as Mr. Robert 
Chambers has well shown in a recent memoir,* replete with good new 
observations on the west coast of the Highlands, th^e are many lofty 
tracts in Scotland as well as in Norway and other countries, where the 
striation seems to be quite independent of the outline of the ground, 
thus indicating a grand and general movement of ice. 

It is to countries which present such phenomena, that the memoir of 
Dr. Rink forcibly applies ; and it leads us to imagine, that there was 
a period when Scotland, particularly all the Highlands, was analogous 
to what Greenland ^s now, and when an icy mantle extended itself 
from higher plateaux into the fiords or friths on its sides. In this case, 
doubtless, many of the rocks of the interior would be polished and 
striated, whilst those on the shores of the friths would also be similarly 
affected. In other words, the facts observed by Dr. Rink refer to a 
much vaster field of glacial phenomena than any previously known to 
uaturalbts. It is infinitely to be desired that geometers and geologists, 
like James Forbes and William Hopkins, will further exhaust this 
subject by explorations frt)m the coast of Greenland into the interior, 
for the purpose of ascertaining the minimum inclination, on which the 
great mas» advances and thrusts its icebergs into the sea ; some of 
them formed in the centre of a vast continent, and hundreds of years 
before they are launched ; and we have warmly to thank Dr. Rink 
for opening out an inquiry into the grandest feature of this subject, 
which has yet been brought under our consideration. f 



• Edin. New Phil. Journal, April, 1853, p. 229. 

t When this paper is printed in onr volumes, the reader will find in it the distinc- 
tion drawn between the formation of white ice and blue ice, which also illustrate on 
a very erand scale some of the phenomena so well described by Professor James 
Forbes m his work upon the glaciers of the Alps. 
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Russia. 



The vast geodedcal operation of the measurement of an arc of the 
meridian, between Fuglenaes on the north coast of Scandinavia and 
Ismail on the Danube, to which I last year adverted, has been com- 
pleted ; and we are now in possession of the historical expos^ of the 
labours, by which this gigantic worle has been brought about, as drawn 
up by its chief director, the astronomer Struve.* That eminent 
man has clearly and succinctly explained the part, which various official 
persons of the Imperial Russian Service have taken in thb operation, 
particularly Lieut.-General Tenner, and he has faithfully recorded 
the great services rendered by the Swedbh and Norwegian astronomers 
and mathematicians who, under the direction of the enlightened King 
of Sweden, extended the measurement to the northernmost headlands 
of Europe. 

Up to this period Great Britain lias had the merit of having accom- 
plished the largest measurement of an arc — namely, that which was 
commenced by Greneral Lambton. This measurement, passing through 
Hindostan, attained at length the colossal dimensions of 21° 21' 17", 
as explained by our distinguished associate Everest, who, executing a 
large portion of it, completed that magnificent work. This is still by far 
tiie longest arc, which has ever been executed without the interruption 
of sea, and on one continuous mass of terra firma, subject to the same 
government. But, embracing Scandinavia, the Baltic sea, and the 
provinces to the south of it, the Russian measurement exceeds that of 
India by nearly four degrees of latitude ; its total length being 25° 2(y ! 
It is pleasing to reflect that in the execution of this vast project, the 
science of Britain has aided that of Russia, Sweden, and Norway ; 
tbe Indian standard having been confided by the Court of East India 
Directors to Mr. Struve,')' to be compared with the Russian standard 
at Pulkova. 

It b also to be remarked that in thb operation the Swedish academi- 
cians wisely suggested, that in extending the measurement into Lap- 
land it was highly desirable to take that opportunity of commencing a 
series of observations, which should give a definite future answer to that 
interesting question in terrestrial physics, of the amount of progressive 



* * Ezpos^ Historique, par W. Stmve, suivi de deax Rapports de M. Lindhagen 
snr l*Expedition de Finnmarken et les Operations de Lai>ODie.' — Acad. Imp. des 
Sciences. St. Petersburg. 1852. — The elaborate calculations of the Russian and 
Swedish mathematicians have yet to be made before the great work can be said to 
be completed, though the measurement has been finished as stated in the text. 

t Colonel Everest used a 6-inch brass scale as well as an iron bar. ^^ 
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elevation of the northern parts of Sweden, by detennining for a series 
of years the relative altitudes of the Glacial and Baltic seas. 

As a member of the Imperial Academy of Sciences, although myself 
a cultivator of another branch of science, let me then say how 
much I rejoice, that the present ruler of Russia should have illus- 
trated his reign by this the greatest of all'the geographical works, which 
the combined powers of astronomers, surveyors, and mathematicians 
have yet accomplished — a work which never could have succeeded 
if, in his munificent encouragement of astronomy, His Impoial 
Majesty had not liberally endowed the Observatories of Pulkova and 
Dorpat, and placed at their head tlie philosopher who has in his own 
lifetime realised such a vast result 

The Geographical Society of St. Petersburg has been making 
good progreM under the presidency of H. I. H. the Grand Duke 
Constantine ; and we are duly acqu^nted with its proceedings* through 
its executive officers, General de Mouravief and M. de Milutine. One 
of the most important, in my estimation, of their recent labours is the 
publication of a map embodying the results oi^the survey of the sea of 
Aral by Commander-Captain Butakoff, of the Imperial Navy, and his 
assistant M. Pospeloff, as prepared by M. de Khanikof mentioned by 
me last year, and since illustrated by a memoir. 

The gallant and intelligent chief of this survey has indeed commu- 
nicated in a letter to me, which will soon appear in our Journal, an 
account of the labours undergone by himself and associates, — ^first, in 
conveying a ship built at Oreuburg across the steppes, to be launched 
on the Sea of Aral. This was followed by the formation of a small 
arsenal, the construction of another ship, and finally by the complete 
survey of both shores, and the delineation for the first time of the 
islands in that sea, the largest of which is now named after the Empe- 
ror Nicholas. That this island had not been visited for generations (if 
ever) by human beings, is manifest from the relation of Captain Buta* 
koflf, who states that the antelopes were in no way scared by the sight 
of the Russians who came among them. Just as the gruileleas Mexi- 
cans beheld with astonishment, but without fear, the fint Spaniards 
who landed on their shores as creatures of another world, so did these 
antelopes, the only inhabitants of the isle, approach and gaze at their 
first invaders. 



• Having just received the bulletin of the Imperial Qeogntphidl Society of 
Kussia, of April 30th, 1853, 1 am gratified to learn that their ConstaiitiDe medal has 
been adjudicated to M. Katorga, ibr bis excellent new geologioal map of the go* 
vernment of St. Petersburg. 
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The light which had previoiuly been thrown on the nature of this 
re^on was confined to a partial acquaintance with ita rocks and 
botanical characters ; and whibt our knowledge of these is greatlj 
enlarged by the last survey, we have now for the first time obtained 
an accurate delineation of the outlines of this extraordinary region. 
There is perhaps no feature of more commanding interest, in its bearing 
on the physical outlines of the earth at a period which approaches 
near to our own Gera, than the fiict which geological researches* have 
established, that there iias existed a vast interior sea which covered 
all the area between Constantinople on the west, and Turkestan 
on the east, or a length of nearly two thousand miles; whilst it 
tanged irregularly from S. to N. over a space broader than the present 
Caspian Sea is long, or of about one thousand miles. Of thb great 
submerged area, the seas of Azof, the Caspian, and the Aral are now 
clearly the chief detached remnants. For, as I formerly explained, the 
very same species of moUusca which are now living in these seas, are 
found in a fossil state in limestones, forming clifiEs on their shores or 
on thoae of the Black Sea, or in masses of intermediate land, which are 
simply the elevated bottoms of a onoe oouttnuous vast internal sea, the 
whole of whose inhabitants were as distinct from those of the then 
ocean, as are the present inhabitants of these detached Caspians from 
those of the present Mediterranean and ocean. 

Correct surveys, therefore, of the most distant parts of such a region 
are of the highest importance to the naturalist as well as to the geogra-* 
pher ; and we have only to hope that the publication of the map of the 
Aral sea will be followed by an efibrt on the part of the Imperial 
Government, to complete the illustration of a subject to attractive to 
the historian, ati well as to the geographer and geologist, by ascertaining 
through a correct survey, like that which established the depression of 
the Caspian, whether there be any existing difllerence between the level 
of that »ea and of the AraL The settlement of this question will enable 
us to determine, by what change of outline the Oxus was deflected from 
its course into the Caspian, and made to dischairge its watere Into the 
Anl, as suggested by Humboldt. 

In connection with this subject, let me now call your attention to the 
new and important lights which have been thrown upon the south* 
eastern portion of that vast and little-explored region, in a volume 
recently published by our foreign associate, my friend, Colonel 

. * See Hsmboldt, * Frsgmens Asiatiques/ p. 10, et scq. ; and ' Russia in Enrops 
•Qd the Ural Mountains,' vol. i. p. 397. 
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Helmersen, in an account of the journey of the late M. Alexander 
Lehmann to Bokhara and Samarkand in the years 1841-2.* Devot- 
ing himself at an early age to the study of natural history, and after 
several excursions in the north of Russia, M. Lehmann was appointed, in 
1838, by General Perovsky, Governor of Orenburg, to investigate the 
natural history of that vast province. ** Thus," says Colonel Helmer- 
sen, ^^ in the course of nearly ten years he bad become acquainted with 
a considerable portion of the Ural mountain and the Caspian plains, 
and was, by experience and practice, well prepared to accomplish with 
profit the great journey reported in this work, and which he was not 
destined to survive." In 1841, in company with M. Khanikof and 
Lieutenant Bogoslovsky, he explored, at the request of the Khan, the 
mountain district from Bokhara to the east, where large auriferous de- 
posits were suspected to exist. Ascending the fertile valley of the 
Sarafischan, they entered a district never yet scientifically explored, 
though cursorily visited by educated Europeans several centuries 
ago. They then beheld the once glorious and renowned Samar- 
kand, with ^' its magnificent monuments of the age of Timur the 
Great ; and penetrating the fine mountain district never yet described 
by Europeans, which is watered by the Upper Sarafschan, they ex- 
plored it as far as the river Fon." Thence they returned to Samar- 
kand, and again reached Bokhara. Here they were detained the whole 
winter and part of the following year, during which time Lehmann 
employed himself in arranging his collection, and preparing a report 
of a portion of his journey. Among other sources of enjoyment he 
mentions his agreeable intercourse with our two lamented countrymen, 
Stoddart and Conolly, which was, however, finally interrupted by their 
imprisonment by the Khan. In hastening home, Lehmann fell a victim 
to a fever at Limburt, in the south of Russia, when he had, alas ! barely 
completed his twenty-eighth year. 

In his description of the journey to Bokhara, the geology as well as the 
botany of the country is described ; though the latter science appears 
particularly to have occupied his attention. The hydrography too of 
the wild regions, afler crossing the river Syr Daryk, was not neglected, 
and much good matter on this subject will be found in his pages : the 
result both of his own observations and of information obtained from 
the inhabitants. Respecting Samarkand itself and the manners of the 
inhabitants, and the antiquities still remaining, the book contains many 

• Alexander Lehmann's ' Reise nach Bnchara and Samarkand. Beitrage zor 
Kentnissdes Rossischen ReichesZ—St. Petersburg. . 1852. 
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inieresting notices. Besides its fortunate position as a central point for 
the then commerce of the world , the importance it acquired in the 14th 
and 15th centuries would appear to have been in a great measure owing 
to the laxnriance of the cfimate and the fertility of the soil, greatly 
increasied by the extensive system of irrigation then applied throug^iout 
the whole district.* The third portion of the work contains notices on 
various subjects obtained during his residence in Bokhara, and from 
widcfa we learn, tiiat the variety of fruits is remarkable, and the nec- 
tarine indigenous ; wine, brandy, and sUk are among the products of 
the country. In addition, M. Lehmann adds some interesting details 
respecting the vegetation and the periods of ripening of fruit, which 
he obtained from the unfortunate Stoddart, by which it appears that 
the wheat harvest commences about the 1st of June. 

AniH>ng the projects recently undertaken by the Imperial Geogra- 
phical Society, let me add that there is one which must sing^ularly 
interest every geographer and naturalist — a detailed survey of all 
the basin of Behring Strait, including Kamschatka, the north-west 
coast of America, and the Aleutian and Kurile Islands. In concen- 
tiatkig upon this grand object its chief attention and means; the 
Imperial Geographical Society may not only develope many new 
geological, volcanic, and zoological phenomena, but also g^ve us a 
clear insight into the very remarkable tides of that region, which, 
according to Admiral Liitke, are alone worthy of an expedition. f 

Bbitisu Isles. — Ordnance Survey of Scotulnb. 

Having at our last anniversary referred you to the various endea- 
vours I made in former years, whether as your President, or as the re- 
presentative of the British Association, to accelerate the progress of a 
rarvey of Scotland which began in the last century, I regret to say that 
thi distinct recommendation of the Committee of the House of Com- 
mons in 1851, on which I so much counted, has been, from what I 
can learn, to a great extent paralyzed. That Report strongly recom- 
mended that the sum of 25,000/. per annum, which was obtained, and 

* Samftrkand, the Marakanda of the Ancients, now lies about three versts to the 
•ooth of the left bank of the Saraftchan. In the toim itself scarcely any remains 
of antiquity are to be seen. The river, however, has in the lapse of ages changed 
its course, and even the town seems to have undergone a similar change : in its 
iounediate vicinity the travellers found numerous evidences of public buildings of 
great antiquity, with heaps of ruins — the clear evidence of the site of an ancient 
dty. 

t The United States government is also sending a surveying scientific squadron 
mto those seas. (See p. c:priii.) 
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which has since been incTMsed to 35,000/., should be first exclusively 
devoted to the completion of a reallj useful map, on the scale of one 
inch to the mile. In consequence, however, of the petitions from 
various parts of Scotland, to which I alluded at the last anniversary, 
that view of the scheme, or the accelerated publication of a real map^ 
must necessarily be very much retarded, to make way for the execution 
of plans on very larg^ scales. 

Few geographers who will take the trouble to read all the public 
documents connected with this subject, beginning with the appeal of 
the British Association to the €U>vemment in 1835,* and ending with 
the Report of 1851, indiidtng the Report of the same House of Parlia* 
ment on the results of the six^inch survey of Ireland,! will, I apprehend, 
come to any other conclusion than that at which I arrived, or will not 
regret the indefinite postponement of the execution of an accessible and 
useful map. I now reiterate my conviction, which is that also of the 
eminent engineering authorities— Stephenson, Brunei, and Locke,-' 
members of our body, — as well as of Mr. Keith Johnston, and all 
practical geogmphees, that a six-inch survey is much too cumbrous, 
and too little provided with physical features, to be useful for con- 
sultation on any matters of general or county business, and at the same 
time much too small for the detailed objects of the engineer, proprietor, 
or valuer of property* Such a six-inch survey was perhaps specially 
applicable to Ireland, where numerous disputes prevailed respecting 
the town-land boundaries in hilly dbtricts; though many of the 
artificial lines and divisions of fields, laid down at much cot^t, have been 
changed, since the plates on which they are represented were engraved ! 
No sooner, however, was this scheme completed, and in admirable 
style, at an expense of about 850,000/., than the Irish proprietors com- 
plained through their representatives in the House of Commons, that 
their country was, m reality^ without a map. And this statement, 
though made in the year 1847, is still perfectly true ; for a six-inch 
survey is not a map which can be consulted, and Ireland, though long 
promised it, has yet no one-inch map.} 

Deeply respecting the opinions of our deceased member. General 

* Printed by order of the House of Commons. Trigonometrical Sorrey : Great 
Britain. 20th Febmarv, 1836. No. 106. 

t See Report of Select Committee of House of Commons. Ordnance Irish 
Survey. 1846. 

2 I am assured by our Associate, the Marquis of Lansdowne, one of the most 
enlightened and improving landlords in Ireland, that finding the six-inch plans 
too enmbroos and unmanageable for general purooses, in reference even to bis own 
estates, he found it necessary to have a reduced and compendious map executiKl 
from the large scale, at hU own expeiuel 
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Colby, that accurate mathematician and most meritorious public 
servant, whose services I have this day eulogized, I would beg to 
explain the circumstances under which he undertook the execution 
of the six-inch survey. The British Trigonometrical Survey was in 
a very unaatis&ctory state. The maps of large tracts of the South of 
England, which had been hastily sketched upon the scale of one inch 
to the mile by young military officers, required much revision. These 
sketches required, in fkct, to be corrected, and are not to be compared 
with thoee most perfect and beautiful maps afterwards completed on the 
lame scale, under his orders, which so perfectly delineate all the physical 
features of the country, particularly of the mountains of North Wales. 
In that state of afiairs a set of plans for general and local valuations 
of Ireland was demanded by the Government ; and Colonel Colby saw, 
thai as such documents were considered absolutely necessary, they 
ought, if executed with precidon, and under rigorous military control, 
form the sound basis of a future map. But, excellent as his sur- 
vey was, it has not yet been followed by that general map which is 
demanded, though I hear that it has been commenced. I should, 
therefore, regret to see the same system persisted in for Scotland, where 
uoQe of the political or social causes exist which rendered the large 
•cale desirable in Ireland. In short, geogn^phers and the Scottish 
pubUc are pot off with so remote a prospect of a general map, that 
the youngest man cannot ho^ to have one in his possession. 

I Te>4S8ert that patriotism has, in this instance, been merged in the 
desire to obtain local advantages, and that the scheme of laying down 
OQ copper a six-inch surrey is a M'aste of time, money, and labour, as 
Rspects immense tracts of moor and mountain in North Britain. 

Let there, however, be no misapprehension in respect of the opinions 
entertained by many geographers, as well as myself, on the value 
^ nrveys on a large scale, and the application of contour lines. 
^^^ formerly your President,* I spoke of the value of such contour 
lines as a most important auxiliary in completing detailed surveys ; and 
I gave the fullest praise to Major Ijarcom, who was then so soccess- 
^lly woridng oot their application in Ireland. But that which is 
very useful in certain undulating tracts, rich in minerals, and where 
it 18 important to ascertain the levels with precision, is of no \*alue 
ia flat boggy regions, and utterly useless in many wild, rocky, sterile, 
QQiobabited tracts. On the other hand, it is in the latter regions that 
we specially require the skill of the good iield-topographer to represent 

• Journai of the Royal Oeognphical Society. 
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precipices, abrupt oorries, ravines, pyramids and bosses of rock, which 
no contour lines can give. 

But where are now the men to execute this task ? The trjith is, that 
the' introduction of the Irish, or 'six-inch system, and its application to 
the North of England and Scotland, have too much diminished the 
strength of that body of able field-topographers. The men having 
a true eye for a country, and who executed the beautiful maps of 
North Wales and the adjacent parts of England, being no longer 
wanted, were to a great extent paid off, to make way for the mechanical 
admeasurements of the Royal Miners and Sappers, a meritorious bat 
inferior class of men, whose labours have been directed by a few distin- 
guished officers of the Royal Engineers. 

I stated to the Committee of the House of Commons, and I repeat it, 
that I know of no topography in any country of Europe which 
excels, if it equals, in execution the Welsh sheets, which were pre- 
pared under the skilful direction of Colonel Colby and Major 
Robe. I only wish that the maps of the mountains of Snowdoo 
and Cader Idris, on the one-inch scale, could be transmitted to the 
Highland proprietors, accompanied by any one of the great six-inch 
surveys, without physical features, which represent the bogs and 
mountains of Ireland, and ask them whether they wish to have these 
huge surveys executed (few rooms in Scotland being large enough for 
laying out the plans of one extensive county), and whether, at all 
events, in the first instance, they would not prefer to possess in their day 
a real map, which they could consult and understand ? 

The Scottish proprietors should recollect that the most important 
region of Britain, including more than two-thirds of England and all 
Wales, has only a map on the one-inch scale, and has never had a 
six-inch survey of it published. Nor am I aware that the inhabitants, 
except those of certain rich mining tracts, have ever asked for a larg^ 
survey. 

I trust, at the same time, that we, who are eager to see a map of 
the whole country produced on the one-inch scale, may not be stigma- 
tized as opposed to plans and surveys on any scale, however large, for 
administrative or statistical purposes. 

Those most important obj^ts come under a distinct head, as has 
been recently developed in a long and able letter addressed to thd Hoo. 
F. Charteris* by Lieut. -Colonel Dawson, R.E., and printed with other 
documents relating to this subject. Clearly indicating all the con- 
fUsion of object, which has arisen among the clamourers for the six-inch 
• Now Lord Elcho, M.P. 
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KMp (many of whom erroneously think they will have in it plans of their 
estates), this very competent authority has shown, that even during the 
execution of the six-inch surveys, the surveyors were at the same 
time called upon to prepare plans of parishes and townships in the 
North of England on the scale of 26} inches to the mile ; and for sani* 
tarj purposes in towns on a scale of 60 inches or 5 feet, and even of 10 
leet to the mile. 

TIThikt no one can doubt the value of documents of this large size, 
to which I called your attention last year, and admitting that there b 
every reason to wish for them as complete cadastral plans and measure- 
ments of the populous districts, particularly in those tracts in which 
mines abound, we must as geogpraphers express our regret, if the exe- 
cution of a real map of so intere^ing a portion of our country should 
be procrastinated by the limited sum of money granted for this pur- 
pose being so extensively applied to these affiliated subjects, however 
important. 

No set of men can be more competent either to complete a map of 
Great Britain on the one-inch scale, as already executed for two-thirds 
of Ejigland, and as ordered to be executed for Ireland, or to make the 
largest plans required for towns and populous districts, than the officers 
of the Boyal Mi^ Office. My only wish, therefore, is that at least one 
great division of this corps should be so re-organized* as to be applied 
at once to the field topography of Scotland ; for now that the triangu- 
lation is completed, there can be little doubt that by the employment of 
some able hill sketchers, the right application of the sum which was 
virtually gpranted to make a map would, in very few years, realize the 
main object of geographers. 

Let the Parliament grant additional sums for the execution of large 
plans for sanitary purposes in the Scottish towns ; let the survey on 
nrioos scales, each proportioned to the wants of the places, be by all 
means proceeded with ; and let the largest of these original field surveys 
be kept in an office where any persons loeneficially interested might 
obtain, at a small cost, copies of the same; and let even 12-inch plans 
of certain tracts, where requisite, be engraved. But for the honour of 
our native land, let not Scotland continue for an indefinite period to 
be the only country in Europe without a good general map. 

I have on former occasions pointed out the usefulness of the maps of 
various foreign countries, and I have ta<lay adverted with pleasure to 
the progress which a small state like Sardinia has made in this respect. 

^ Since this was read, I learn fh>ni my friend Captain James, R'£*f Dii«ctor of 
the Surrey of Scotland, that a party has recently been organized for this parpose. 
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Possessed of a complete map of Piedmont and Savoy, the Government 
of that country, being urged by its Parliament io 1850, ordered the 
lithographic publication of thif map on the scale of TvivTt ^^ ^o ^ 
sold at the rate of two francs per sheet. In the execution of this 
desirable worli (a great many sheets of which have already appeared), 
the ground is scrupulously re-examined ; and the whole kingdom, 
though about the most difficult region in Europe, will be illustrated 
on this useful scale in six yearsw The contrast between this poor but 
spirited state and our own rich country is, indeed, truly striking I 

Having commenced the agitation of this subject in 1834, when 
certain promontories of the Highlands were laid down some miles 
out of their true position on maritime charts, and when I further knew 
from personal examination that the topography of the interior was in 
a disgraceful state; and further, having induced the British Association 
to take a deobive step in this matter, before the Highland Society or 
any other public body moved in it, I cannot leave the chair of the 
Royal G-eographical Society at the expiration of my second term of office, 
without expressing my earnest hope that our Government will at once 
direct the speedy execution of a good general map of Scotland, and see 
that an adequate siim of money be applied exclusively to that object.* 

Above all, I again urge the Highland proprietors to unite to secure 
their due share of this national grant, and to check its application to 
purposes alien to their interests, and which, if persevered in, will infal- 
libly deprive them of a mop in this generation. 



Note. — ^The following are copies of a circular sent from the Treasury 
to the President of the Royal Geographical Society, and iiis reply : — 
S^^ TVeoBury Chambers, 20th April, 1853. 

Thb fbilowing correspondence and memoranda describe— first, the gronnds 
apon which it was determined, in 1840, to publiah the Qrdnance Map on the scale 
of 6 inches to the mile for the country, and 5 feet to the mile for towns ; and, 
secondly, the opinions now given, on the question, whether the purposes which a 
national survey ought to snbMrve would be more fblly provided for by an increased 
scale ; and how far such increased scale would involve increased expense. 

The Lords Commissioners of Her Majesty's Treasury request that, after having 
attentively read these papers, you will state, in the annexed form, what scales ytm 
would recommend for any National Surveys which may henceforward be carried 

* Whilst these pages are undergoing a revise I am happy to learn fh>m the 
Right Hon. W. Gladstone, M.P., the Chancellor of the Exchequer, and the Hon. 
F. Charteris, M.P., that '* there is no question of extending the laige scale to the 
Highlands and uncultivated districts of Scotland which are only suited to a 1-ioch 
general map." As regards the cultivated districts the surveyors are, it appears, 
occupied in obtaining the information necessary to enable the Government to deter- 
mine the scale which should in Aiture be there adopted. It also appears that the 
necessity of speedily completing a 1-inch map is quite admitted.— June 30, 1853. 



Digitized by 



Google 



Ordnance Suj'vet/ of Scotland. xcv 

00 at the pablic expense ; and that ^oa will add any special obierrations yon may 
bare to make in support of your omnioos. 

It is assumed that the results of the Ordnance Survey will, tmder any circam- 
itauces, be separately published on the reduced scale of I'inch to the mile ; and 
the question upon which an opinion is solicited, is merely between the scale of 
6 inches and any larger scale. 

I have the honoar to be. Sir, 

Your obedient, homble serrant. 
The President of the Royal Geographical Society, C. E. Tbjevcltan. 

&c. &c. 



Sir, Belgrave Sgvare, 25th April, 1653. 

In answer to your circular of the 80th April, I beg to state that, baring 
ibrmerly, and especmlly in my printed evidence belbre the Committee of the 
House of Commons (1851), f^ly expressed my views regarding the relative merits 
of maps of Scotland on Uie scales of 6 inches and 1 inch to the mile, I shall 
only briefly recur to that question in the few general ohsenrations with which this 
letter concludes. 

In regard to the question of the adoption of the 6-inch or a still larger scale, 
on which my opinion is asked, I recommend that the survey be made on a scale of 
14 inches to the mile, that draft plans on that scale be preserved as public records, 
and that the engraved plans for ia\e (relating to such parts of Scotland as require 
tbem) be on a scale of 12 inches to the mile, rather than on one of 6 inches, and 
for the following reasons : — 

1st The 6-inch map is too large for a general map, and too smaU for an estate 
map. 

'ind. The 6-inch mi^ is too small to admit of accorate measurement of areas, 
especially of less than one acre, as is acknowledged by the advocates of that scale 
(CcrresMNidence, p. 28, 29). 

3rd. The 6-inch maps have been found wholly inadequate for the purposes of 
the Tithe Commutation Act, the Parochial Assessments Act, and the Inclosnre 
Act, so that additional surveys on a large scale have been found necessary for all 
these purposes (Correspondence, p. 31). 

4th. The 6-inch maps cannot be applied with safety and convenience for the 
registration of sales or transfer of land, assurances or encumbrances of property, 
or other similar purposes contemplated by Lord Laogdale (Corresp^ p. 23), or 
for several of the purposes enumerated by Lieut.-Colonel Dawson (Corresp., 
p. 82). 

5th. That whilst the 6*inch plans are too large for the general, geological, or 
mineral survey of the whole kingdom, they are too small for the detailed plans of 
the richer mineral and coal districts, on which the course of mineral veins, the 
<Htfr«rop of coal-seams, beds of limestone and sandstone, and the diatribatios of 
other useful substances, would require to be laid down. 

6th. From the statement of Colond Dawson, and other competent authorities. It 
appears that a survey oo the scale of 24 inches to the mile, with engraved plans on 
a scale of 12 inches, is fUlly sufficient for these purposes, and likely to meet the 
wsnts of the nation for many yeare to come. 

7th. That changes of boundaries, roads, new bouses, and other alterattons eon- 
leqnent on increase of population or improvement of the land, can be more readily 
entered on the plates, if the larger scale be adopted. 

For these and other reasons, I recommend that, if the Govenmieat is to Incmr 

fl^ great expense of surveying and engraving Scotland oo a large scale, the 12- 

inch phm be preferred to that of 64nch dimensions, the diflerence of expense* 

^Qg more tlian compensated by the superior advantatges of the larger scale. 

In thus recommending a larger scale than 6 inches for the plans, I desire that It 

* The 6-inch plan costs 5J. per acre ; the 12-inch costs 7d. per acre.— See Cor- 
»«8p.. p. 44. 
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may be understood that I have in no respect changed my opinions regarding the 
relatiTe merits of the 6-inch and 1-inch maps, as expressed in my published evi- 
dence before the Comnjittee of the House of Commons. The correspondence now 
printed, with the general demand for plans on a large scale, only more folly con- 
firms and bears out the views there explained of the comparatiTe small value of the 
64nch maps. lam ttill as firmly as ever of opinion that a l-inch map is all that 
can be required/or large portions of the Highlands and other wild and mo unt aiuoms 
tracts of Scotland, 

I must also express my fears that the time requisite for the production of 
a tninutely accurate survey on the large scale, and for drawing and engraving 
such vast outline plans, will occasion so much delav, that the present generation 
cannot expect to see the completion of the l-inch map of Scotland, at length 
promised by the Government and so long desiderated hy geographers and the 
public. 

I tiiink, therefore, that the publication of an usefhl and accessible map of 
Soodand, available for all purposes of county or national improvement, should not 
be made dependent on the preparation of plans on the large scale. 

It was, indeed, my anxious hope that the beautifSl system of mapping on the 
scale of 1 inch to the mile, which had been so very successfully applied by the 
Government surveyors to North Wales (and where no survey on the large scale 
was ever made) should have been extended without loss of time to the Highlands 
of the North. 

It was this feeling, quickened by a sense of humiliation in the reflection, that 
ScoUand stands almost alone in Europe as a kingdom without a map, which urged 
me to rouse public attention to the iact, first in 1834, and subsequently in 1850. 

The strong impressions I entertain on a subject I have so long considered, most 
be my apology for requesting you to give publicity to the opinion of 

Your very obedient Servant, 

BODEBICK I. MURCHISON. 

To Sir Charles Trevelyan, K.C.B., Treasury. 

The Alps — Switzebland. 

German Maps, — Austria^ Pntssia, Sfc. — If I formerly spoke in 
praise of the labours of Austrian topographers, among the most ac- 
complished of whom is our Foreign Associate, H. I. Highness the 
Archduke John, I must now crave your attention to the very great 
strides, which have been made by Austrian geologists in their prepara- 
tion of special maps of their vast and diversified empire. Having 
visited Vienna at different periods during the last 24 years, I had to 
regret, during much of that time, that, whilst botany, mineralogy, 
and topography were flourishing, the true geological structure of the 
empire was comparatively so neglected, that, notwithstanding the 
exertions of one or two individuals, passing visitors like myself were 
enabled occasionally to throw some light on the chief relations of the 
rocks of the Eastern Alps and other Austrian regions. 

That state of things has, I rejoice to say, entirely passed away in 
the last few years, owing to the hearty union of some good native 
friends of science, led on by Professor Haidinger. Leaving his retire- 
ment at Gratz, and joined by M. Boue, M. Franz von Hauer, and a 
few other persons, that excellent mineralogist and patriotic philosopher 
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formed, in the first instance, a private society, the * Montanischtische 
Museum,' which soon elicited a proper desire for accurate geological 
surveys. In the spring of 1847 the establishment of an Academy of 
Sciences having given a fresh impulse to the subject, pupils were 
despatched, to learn the method of working in the British School of 
Mines and Geological Survey, who have subsequently produced in 
Austria some very remarkable results. 

A systematic geological survey is now, indeed, a concomitant of the 
topographic map, and measures are taken to determine annually, 400 
square miles of country; so that, as the empire consists of about 
12,000 square miles, it is estimated that the whole of it will have been 
completely described in about 30 years. Tliis field-work, illustrated 
as it is at meetings held every week during the winter, at the Imperial 
Greological Institute of Vienna, at which memoirs on every aflliliated 
branch of science are also read and discussed, and the results of chemical 
and metallurgical examinations reported, has created quite a new sera 
in the Austrian metropolis. In all this advance I recognize the skill 
and energy of my friend, M. Haidinger. 

It is also gratifying to know that one of our Foreign Members, 
M. Hammer* von Purgstal, who occupies a leading station in the 
empire, has also been instrumental in the formation of such a noble 
establishment. The volumes which have been issued to the public are 
works worthy of every commendation. It is, however, of the last 
published maps that I can now only speak before the Royal Geogra- 
phers, or those with which the names of Morlot, Haidinger, and others 
are so honourably associated. It will doubtless be the especial duty 
of the President of the Geological Society to extract the intrinsic 
value of the books of which these maps are the illustration. 

Another Au<trian establishment, the Ferdinandeum, of Inspruck, has 
published a large and instructive geological map of the Tyrol, in 
sheets ; a work of intense labour and detail, which, independently of 
its {2:eo1ogical merits, I strongly recommend to all geographers who 
may visit that highly varied and beautiful region, with the view 
of learning to what extent its outline is dependent on the structure of 
its rocks.* 

Our Austrian associate. General Hauslab, has recently encouraged, 
in the most efiective manner, hypsometrical observations, which have 
led to the best results. Under his auspices Major Streffleur, Director 
of Public Works, has executed a rilievo, which is called by its author 

* Persons wishing to acquire this map should apply to Dr. Lindner, Ferdinan- 
deam, Inspmck. 
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a plastic map of Austria. Without reference to the characteristic 
forms of the masses, Major Streffleur has represented horizontal pris- 
matic strata, and thus g^ves a general view of the elevations and 
depressions of the country.* 

The brothers Schlagintweit, who, belonging to the active and stirring 
school of Prussian geograpliers, are worthy pupils of Humboldt and 
Bitter, and have already distinguished themselves by their observations 
on the heights, climate, springs and glaciers of the Alps, have been again 
at work in that region. Dr. Adolph Schlagintweit has sent us a short 
memoir on the physical geography and geology of Monte Rosa, extracted 
from a work about to be publbhed by himself and his brother, on the 
physical geography and geology of that region. The work justifies the 
expectation of much additional information respecting the complicated 
structure of this giant of our European chains. It describes the 
mineral structure of the mountains around Monte Rosa, and shows that 
the dominant ffatures of the district are owing to the elevation of a 
central mass of gneiss, which has thrown off the overlying grey and 
green slate with iuterstratiBed serpentine, in all directions. It is 
accompanied by a notice on the elevation of Monte Rosa, derived 
from various barometrical observations, from which it appears that tbe 
height of Monte Rosa is 14,284 French feet, or 15,223 English feet; 
thus very nearly equalling Mont Blanc in altitude. . 

Switzerland. — Having called your attention last year to the beautiful 
topography of parts of the map of Switzerland, prepared by M. Ziegler, 
of Winterthur, it is now my pleasing duty to direct your notice specially 
to the continuation of that exquisite work, illustrating the Cantons of 
Appenzell and St. Gallen, and particularly to the remarkable feature 
around the great advanced septinel of the Northern Alps — the Hohe 
Sentis^ — whose geological structure has been so thoroughly illustrated 
by M. A. Escher von der Linth. In association with its chief con- 
structor, the eminent geologist Studer, MM. Escher and Ziegler have 
forwarded to us the geological map of their native country, Switzerland ; 
it is a monument of the arduous labours and skilful interpretation of 
many good geolog^bts, one of whom, M. Favre, of Geneva, has recently 
been among us. 

I cannot make the briefest allusion to the continuation of labours 
which will complete the topography of SwiUerland, without expreasiDg 
my satisfaction that you have added the name of M. Ziegler to your 

* The Austrian minister at oar Court, Count Colloredo, who is an accomplislied 
astronomer, attended oar anniversary festival. 
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list of Foreign Correspondents. For he is truly a good correspondent ; 
oot only by sending to us the work now in progress of execution by 
himself and associates, but also in communicating notices of the exist- 
ing surveys in various parts of his country. Thus, in a recent com- 
munication, he furnishes us with accounts of the various Cantonal 
publications, — the recent surveys of mountains and glaciers along the 
Italian frontier, in which Professors Studer and Ulrich have been 
«igaged, including a record of the phenomena of the great d^bftcle of 
1818 in the valley of Bagne, and sketches of the 22 glaciers which 
feed the river Draiise. 

A most important paragraph in this communication also informs us 
that, whilst the Swiss triangulation disagreed in the slightest degree 
ouly with the French, Bavarian, and Lombard determinations, there 
wa9 a considerable and constant difference in relation to the Austrian 
observations along the eastern frontier, from the Grisons to St. Gall. 
It i«, therefore, to the credit of the Austrian Government that it 
should have ordered that complete revision of the primary triangula- 
tion of that region, which was long ago considered necessary by 
Humboldt. For the perfect completion of this work, and for the erec- 
tion of new signal-stations, the adjacent Swiss Cantons have given free 
access to their States. 

Other advances made by the Austrians have also a real bearing on 
Switzerland, among which the commencement of a bas-relief of all 
that country, by M. Faulini, of Vienna, on the scale of one mile to li 
inch, and comprising 72 parts, is the most remarkable. Being con- 
structed of raised paper, it is so small (to say nothing of its portability) 
^ the separate portions of it will occupy no more space than ordi- 
nary-sized volumes on the shelves of a library. 

Sardinia and Piedmont. — It was gratifying to me to direct attention 
^ome years ago to a very remarkable map of the Island of Sardinia, 
aecQted by that accomplished geographer. General Alberto della 
Marmora ; and when I last traversed the Alps of Piedmont, I rejoiced 
to see how much progress had been made in delineating the features of 
that region, which, in all ages, has been of such high interest to the 
Oivlitary topographer. 

We have recently received, through our Correspondent at Turin, 
the Chevalier Cristoforo Negri, a summary of the progress and actual 
*tate of the cartography of that kingdom, drawn up by Captain Charles 
Dal Pozzo di Mombello, of the Sardinian Staff, which demonstrates 
that this small and flourishing kingdom has realized the same geogra- 
phical objects as the largest and richest states. 

9^ 
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In the last century the maps of Piedmont, like those of most parts 
of Europe, were very defective, and, in the early part of this century, 
tiie continuance of war prevented the establishment of a correct 
.survey ; the only general map then in use being one on various scales, 
made by the engineer Borgogno, and of which there was a map reduced 
to one scale by M. Morno. During the French dominion in Italy a 
cadastral survey was begun, but it was only after tlie restoration i)f 
the Royal Family, and during the subsequent peace, that great geo- 
graphical works could be successfully carried out. France had then 
measured the meridian between Dunkirk and Formentera. Perpendi- 
cular to this she had also measured an arc from Bordeaux on the ocean 
to the frontiers of Savoy ; whilst, in the same direction, Austria had 
on her part finished an admeasurement from Fiume on the Adriatic to 
Rivoii, near Turin. 

It remained for the Sardinian Government to complete the g^eat line 
of the measurement of an arc across her snowy Alps. This operation 
was commenced in conjunction with Austria, and executed by a joint 
commission, composed of topographers and astronomers of the two 
countries. Large triangles were abandoned, owing to the g^eat irregu- 
larities of the ground, and those of medium size adopted. These obser- 
vations, commenced in 1822, produced determinations of latitude and 
Fongitude, and fixed the azimuth of the different triangles ; and, through 
the concurrence of the French and Swiss astronomers, the important 
result was obtained in one night, by fire signals, of the difference of 
longitude between the Hospice of Mount Cenis and the point of Solignat, 
in the heart of France. The details by which these great data were 
obtained, and the Alpine interval filled up, are so accurately given by 
Captain Dal Pozzo, that I hope his notice will be published in our 
volumes, as a record highly interesting to practical geographers. In it 
our associates will also find a good account of the methods employed 
for the exact determination of all the heights, from the faro of Genoa 
to the highest Alps ; whilst tlie completion of the zenith distances is all 
but completed. It is also to be stated that Sardinia has for some time 
possessed a general map of all her dominions on the scale oTyoisoi 
the lithographic sheets of which are now being issued at a very small 
cost to the public. The list of all the other works executed by the 
Sardinian Government, which is given by Captain Dal Pozzo, must 
increase our desire to possess such valuable documents, which illus- 
trate the highly diversified topography of a region inhabited by so 
intelligent and industrious a people, and who have always maintained 
their independence amongst their native mountains. 
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Mountain Systems of M. Elie de Beaumont. 

Looking to the too great length of this address, and seeing how 
well the progress of what may be called the " Home Geography " 
of Europe is made known through many channels, I shall on this occa- 
sion refrain from alluding to the various maps and charts of France and 
England which have been published. But I must speak of a work by my 
eminent friend M. Elie de Beaumopt, entitled ' Essai sur les Systemes 
de Montagnes/* which well merits your attention for its bearing upon 
physical geography. 

The chief object of this work, which embodies certain leading views 
promulgated by the author in the last twenty years, is to show how 
mountain chains have received their principal elevation and main 
direction at particular periods in the hbtory of the earth ; — such pe- 
riods of great physical disturbances agreeing, to a great extent, as he 
believes, with distinct and 8uccessive geological formations. 

I am not here called on to discuss those geological views which have 
given rise to much controversy, illustrated as they are by an ingenious 
mathematical theory, which has already been scrutinized by Mr. Hop- 
kins, the late Pre:*ident of the Geological Society. We may, however, 
thank M. de Beaumont for inciting us to work out with accuracy the 
direction of mountain chains. For, to use his own powerful lan- 
guage, " The study of these features constitutes the very essence of 
topog^phy, and their careful analysis may enable us to obtain general 
laws. These signs of the revolution of the surface are, in short, the 
mutual links between the daily wear and tear of the elements, as deter- 
mined by tlie present relief of the ground, and all former events which 
fashioned out that outline. 

" In endeavouring," he adds, " to co-ordinate the elements of the vast 
assemblage of characters, by which the hand of time has engraved the 
iiistury of the globe upon its surface, it has been found that mountains 
are the capital letters of this enormous manuscript, and that each sys- 
tem of mountains constitutes a chapter." f 

Ancient Geography. 

In concluding the address of last year, I reminded you that our 
volumes occasionally contained contributions of great merit on compara- 
tive or ancient g^eography. In the twelve months which have elapsed, 
several subjects of this nature have been brought before us. The first 

• Paris. Bertrand. 1852. 

t Notice sur le Syst^me de Montagnes, p. 3. Paris. Bertrand. 1852. 3 vols. 
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of these was an elaborately detailed journey of the celebrated American 
traveller, the Rev. Dr. E. Robinson, through various tracts of the 
Holy lAnd. This memoir throws light on topics of profound interest, 
and, when published, will doubtless much gratify our readers. Another 
paper of this class is an account of a brief excursion to the supposed 
tomb of the prophet Ezekiel, and the sacred cities of Nazif and Kirbelah, 
to the west of the Euphrates, by Mr. T. K. Lynch, and communicated to 
us by our medallist. Colonel RawHnson.* 

Besides these, I have also lately had placed in my hands a series of 
original papers relating to regions in Greece and European Turkey, 
which General Jochmus, formerly of the Turkish army, and late Minister 
of Foreign Af&irs of the Germanic Empire, has written on the spot, in 
exploring the sites of ancient battles or the marches of chie& renowned 
in antiquity. Devoting great attention to a comparison of the localities 
chronicled by Herodotus, Arrian, and the classic writers, he seems to 
have succeeded in defining the line of march, as well as the principal 
halting-places, of Darius Hystaspes, from the Bosphorus to the Danube. 
Again, in respect to Alexander, a point probably new to historians, 
which General Jochmus seeks to prove, is, that the battle with the Tribelli 
took place on Lake Devno, and not on the Danube, as usually supposed ; 
the further route of the great conqueror being illustrated by detailed 
maps. Whilst the scholar will take real pleasure in this elaborate docu- 
ment, and in several memoirs descriptive of ancient sites in Greece, 
which illustrate them in a new manner. General Jochmus brings to us 
contributions respecting the physical outlines of the chain of the Balkan 
and its passes, and affords curious information respecting the state of 
Bulgaria and European Turkey ; subjects of deep interest to all geo- 
graphers and public men. As this enterprizing officer, now about to 
travel in distant parts, has confided these papers to me, and as Colonel 
Chesney, to whom I referred them, has formed a high opinion of their 
merits, I trust that our Society will find the means of publishing 
these valuable documents on Comparative Geography. 

The second expedition of our medallist, Mr. Layard, and his last dis- 
coveries among the ruins of Nineveh and Babylon, have been described 
by iLat ha%e11er in a style so natural and so attractive, as to have 
imiired for his work the admiration of all those who can appreciate 
thi> enthiLsia^n^ good judgment, endurance, and perfect knowledge oi 
the natives which it must have required to realize results so glorious to 

* Wkikl these |>«ges are priuting, I learn that Colouei Rawlinson has discovered 
Qvllndc^r^ vt\\h in^cHptions, at Kaleh Shirgah, which indicate, he writes, a much 
hlghifr mitii^iiiti^ \Um those pf Nineveh, and carry back the historian to a very early 
m^ in mcr^d history. 
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our country. Although I am not gifted with the learning required to 
point out the whole value of such discoveries, I may be permitted 
to admire the adventurous spirit whose influence over wild tribes 
marked him out as the man who possesses, in an eminent degree, the 
first qualities of a geographical explorer. 

And here let me remind this Society, that many of the monuments 
which have been recovered from oblivion, and brought to our halls by 
their discoverer, Layard, would have been unintelligible masses, and 
could have thrown no light on sacred history, but for the learning 
of Rawlinson. Well may we rejoice that this distinguished scholar 
was singled out in 1846, by one of my predecessors,* eminent for 
his acquaintance with comparative geography, to receive a gold medal 
for having read off the Persian cuneiform inscriptions on the walls 
of Ecbatana. That effort was followed by the still more difficult decy- 
pherment of the most extensive cuneiform inscriptions in the world on 
the lofly cliffi of Behistan, where the adjacent Persian writings on the 
wall were the means of interpreting the more copious Assyrian alpha- 
bet ; thus affording the keys by which the real history of Nineveh and 
Babylon were opened out to us. 

Asia Minob. 

From the consideration of the comparative geography of Turkey in 
Europe, and Assyria, the transition is natural to Asia Minor — that 
intermediate region so full of historical recollections, and of whose 
geography so little has been correctly known. Various living English, 
French, and German travellers have indeed been good contributors, 
at the head of whom I naturally place my predecessor, Mr. W. J. 
Hamilton, whose excellent work and map obtained for him one of our 
gold medals. 

We have, however, recently been presented with the first volume 
of the ' Asie Mineure' of M. Pierre de Tchihatcheff, which, when 
completed, will exceed in details and illustrations anything which 
has been yet attempted respecting this remarkable country. After 
giving to the world, and at his own expense, very copious illustra- 
tions of the outlines, structure, and statbtics of the Altai Mountains, 
M. Pierre de Tchihatcheff vbited Asia Minor; and the volume 
and map now before us are the results of four years of laborious 
investigations, to be followed by other volumes illustrative of the 
climate, vegetation, antiquities, geology, and statistics of that pen- 
insula. The first part, or that now issued, refers only to the physical 
geography properly so called, and is accompanied by a beautiful large 

♦ Mr. W. R. Hamilton, Trust. Brit. Mo«. 
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map, which, prepared and collated by General BolatofT, is a fine 
sample of good execution, and a monument of industry. 

Not content with directing attention to the tombs and monuments of a 
region which has, as he says, been ^* by turns the cradle and the burial- 
ground of nations, of sciences, and of arts, "^ M. de Tchihatcheffhaa striven 
successfully to make us better acquainted with that which is our special 
province, the grander works of nature. Such of you as will follow him 
through his descriptions will find that, however elaborate, they are 
always conveyed in lang^uage so elegant and clear, that no ambig^ty 
is left on the mind, and all the natural objects are striking^Iy placed 
before the reader. Original and spirited, M. de Tchihatcheff has a 
wonderful facility of writing ; and his diction, always appropriate, 
never, as I can testify, requires correction. You will, doubtless, 
admire with me the man who spends his fortune and risks his life in 
thus advancing knowledge ; and it is peculiarly grateful to me to have 
been your President, when, in recompense for his successful labours, the 
Royal Geographical Society replaced the vacancy occasioned by the 
death of Leopold von Buch, by inserting in our Ibt the name of the 
explorer of the Altai Mountains and of Asia Minor — who has produced 
works which have for ever associated him with those countries. 

Pbojects of New Combcunication witu the East Indies. • 
The commtmication with our eastern possessions by the line of the 
Euphrates, or by what may justly be called Chesney's line,* as defined 
by our able associate, and explained by him to the British Association 
at Belfast, has met with a zealous advocate in Dr. Thompson, who was 
for some years resident physician of the Christian hospital of Damascus 
Another plan of this gentleman is to construct a grand and entirely 
new line of railroad across Persia. 

It is scarcely for us, as geographers, to try to estimate the ultimate 
success of the gigantic scheme of a railroad over the wilds of Persia 
and Afghanistan, the realization of which seems so distant ; but in 
justice to our associate tho eminent eiigineer, Robert Stephenson, 
who first threw out this idea, it is right to state that he never contem- 
plated the execution of such a plan, until the wild countries through 
which a railroad must pass were brought into order, and the tracts 
adequately peopled. 

In anticipation, however, of all such possible future projects, our 

* There is good reason to believe that the Divan has a strong disposition to 
extend a line of railway to Constantinople. I also learn from Col. Chesney, that 
two iron steamers have been constructed for the Saltan, at Liverpool, to navigate 
the Eophrates. 
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first concern in this day is the construction of that line of railroad across 
the south-eastern parts of Europe, which will put us into the most rapid 
communication with our Indian-possessions, whether the remainder of 
the journey be performed by the present overland route and the Red 
Sea, or by Chesney's new line of the Euphrates. With this view it has 
been suggested that the starting point from Europe should be Salonica 
in preference to Trieste and Marseilles ; seeing that when the present 
Austrian railroad reaches Belgrade, it will then become a work of no 
great engineering difficulty to prolong it southwards up the river 
Murava, across a comparatively low watershed, and down the valley of 
the Vardar to Salonica, gaining thereby greatly over the journey by 
Trieste to Alexandria, and abbreviating the sea voyage by about one- 
half. By this means telegraphic communication with India would be 
shortened by forty-eight hours, and the route, to travellers, by at least 
thirty hours. The chief objection to the execution of a scheme so 
favourable to Austria, and affording a fine exit for Hungarian produce, 
exists in the passage through Macedonia, a Turkish province, in which 
foreigners can hold no property, and wliere tlie lands of the Christian 
subjects of the Porte do not afford that security required for invest- 
ments of European capital. Under such difficulties the route by Mar- 
seilles, Trieste, and Fiume, may therefore be long in use before that 
of Salonica be made available. 

In connection with the subject of intercourse with the East, we are 
bound specially to recollect the services which have been rendered by 
our associate. Captain W. Allen, R.N., in two memoirs recently read 
before us. The first of these, the result of a personal survey, was his 
account of the ancient port of Seleucia, and the causes of its silting up, 
with a suggestion as to the best method of opening it out. The other 
memoir by Captain Allen is of a much more original and comprehen- 
sive nature j for whilst it involves geographical speculations concerning 
fhe desiccation of the Dead Sea, which have an important bearing on 
geology, it points at the same time to the possibility of uniting, at a 
future day, the Mediterranean with the Red Sea, by inundating the 
g^eat depression of the Dead Sea which lies between them. 

There is certainly no natural feature of the earth's surface more 
astounding or more difficult of explanation, than the existence of this 
long, deep fissure, which, being 630 feet below the Mediterranean 
at the Lake of Tiberias, deepens in the Dead Sea to 1300 feet below 
the general sea level ! With the nature of the hilly country between 
the Mediterranean and the Sea of Tiberias we are pretty well ac- 
quainted ; and we are reminded by Captain Allen, that a line of comnm- 
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Bication mig^t be establbhed without traversing any yei^ high ground. 
Hence it is possible that the modem spirit of enterpnze might adopt 
the suggestion of a ship canal, as shadowed out by this ofiicery 
through which the waters of the Mediterranean, rushing for a number 
of years, might be cascaded into the low country, and thus submerge 
ing a great area, now pestilential and of little or no value, render the 
Dead Sea a south-eastern extension of the Mediterranean. But still 
there would remain a space of land to be cut through from the Dead 
Sea depression into the Red Sea ; and the first question is, what is 
the nature of that barrier, and what iu altitude ? 

I will not now stop to discuss the value of the ing^ous theory of 
Captain Allen, which r^;ards the Dead Sea as simply the desiccated 
bottom of a deep former bay of the Red Sea, the connecting strait with 
which b now occupied by the grounds of the Wadi Akaba. He sup- 
poses that the exclusion of the Dead Sea may have been produced by the 
formation of coral reefs, or, in other words, that a slight barrier may 
now only exist to prevent the Red Sea from re-occupying its presumed 
ancient strait and deep bay. Evaporation in such a climate would, it 
ifl believed, have sufficiently drawn off the waters of the Dead Sea, 
during long ages after their separation from the Ocean, and have 
thus brought them, by a gradual process of reduction, to their present 
level. 

But before we can arrive at any explanation of this problem in an- 
cient or geological geography, or form any rational conjecture of the 
eventual possibility of opening such a water-communication between 
Europe and Southern Asia, it is essential that the true physical features 
of the region, particularly of the tract between the Dead Sea and the Red 
Sea, be delineated. For this purpose the proposal of Captain Allen to 
effect, in his own person, a survey of such lands, accompanied by a com- 
petent officer of the Royal Engineers,* is well worthy of our country, 
and will, I hope, be ordered by Her Majesty's Government ; if only to 
clear up the obscurities respecting this singular region, and to deter- 
mine with accuracy the relative heights of a country so near to the 
birth-place of Christianity, and which was the site of so many events 
recorded in Sacred History. 

Arabia. 
In carrying out the wishes of British geographers, to which I 

• Steps were taken a hw moDths ago to carry out this project, and General Sir 
J. Burgoyne, with whom I oonsolted, was quite prepared to fiimish the requisite 
engineer officer, bat the season was considered too ntr advanced. I trust that the 
Government will sanction the execntioo of the enterprise next winter or spring. 
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adverted at the last Anniversaiy as connected with the explofatioo of 
the interior of Arabia, it has given me great pleasure to see, that by 
the emplqjrment of the small sum at our disposal for that purpose, we 
should have been so fortunate as to secure the services of the author of 
the *• Happy Valley of Scinde,' who, on his return to Uindostan, 
will accomplish, if possible in a private and quiet manner, a journey 
across the interior portions of Southern Arabia. Lieutenant Burton 
does indeed seem to me the very person fitted to accomplish such an 
enterprise, whether we look to his capacity for observation, his know- 
ledge of Arabic and other Eastern languages, or his facility of assum- 
ing the character of a travelling Mussulman. I repeat my conviction, 
tliat there is no tract with which it more behoves our rulers to open 
out a frigidly intercourse than the centre of Southern Arabia, situated 
as it is in the direct line of communication between Hindostan and 
Europe, and containing valuable supplies of horses, and other natural 
productions, which ought to be re-opened to the civilized world. 

Attaching great importance to the success of this enterprise, I feel 
quite certain that it is in excellent hands, and I trust that Lieutenant 
Burton will give us a perspicuous account of his wanderings through 
a region so famous in ancient history, and of which we are now so 
profoundly ignorant. 

New Maps of HonxMTAN. 

Having spoken last year at some length of the great northern moun- 
tain-barrier the Himalaya, which separates our eastern possessions from 
Tibet and China, let me now direct your attention to the last year's 
labours of the veteran geographer and founder of the Geological 
Society of London, my valued friend Mr. Greenough. Whenever the 
day shall come — (and may it be far off !) — when the person occupying 
this chair shall be called upon to treat of the labours of this distin- 
guished man, then will there be poured forth an enumeration of his works 
which will satbfy mankind, that in this generation no individual among 
us has accumulated greater stores of geographical and geological know- 
ledge ; and that no one has made greater efforts to generalize detached 
data, and group them together for the benefit of our race. On this 
occasion it only behoves me to speak of one of his last efforts, or that 
of the illustration of Hindostan, as put forth in maps exhibited before 
the Royal Asiatic Society. Defining on one of these, each of the ten 
water basins of the peninsula, and noting all their affluents, and the 
number of square miles drained by each, he read a valuable memoir to 
the Asiatic Society. Another work, and that to which I now particularly 
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aiiv'^rt, b m znod ori^oal. piiT^kal aad geologkal Mmp of all India, 
MTf^at 7 feet lofig^ and 51 ieet vide, vkick Ik haa prepared himself, 
flirectiia^ Uhe iosertioo of rrerr stream ami bill, aad sedoloiisly consult- 
iik^ c^err aotboritr for the gcoto^cal attribatesof each district between 
the plateau N. of the Himalaja and CUpe Comoriii. On thia Map the 
fpeetaior sees ti«e d<rlliieatioQ of cool tncts^ the larger portioo of which 
are Doqnesdonablj of tertarj age, axid auc like the old coal of Europe 
and America ; trie range of the diamond depostts ; the Tast territories 
occupied bj granitic and empdre rocks ; the demarcatioD of masses of 
secoodary age, in which the cretaceoos depoisits of the age of our chalk 
plaj so ftoboniinate a part, whilst the nummulitic fonnatioo, or oldest 
tertiary, has so grand a dcTelopment, particularlj in the north ; the 
Silurian and other pabeozoic rocks also being only known io the north- 
western extremitr of the Punjaob and in the Himalaya moan tains. 

Such a labour of love as this on the part of sach a man, seems 
to me to caU not ouly for the special ackoowledj^ents of all geo- 
graphers and geologists, but also for the approbation of the Board of 
Control and Directors of the East India Company, who would do real 
service by publishing this great map, and thus render the name of 
Greenough as well known in oar Ea^tem Empire as it is in Europe. 

China. — Aeacah. 

If at our last anniversary we adverted to the natural features of 
China, which had recently been described in the works of the Mission- 
aries Hue and Gabet, or of our enterprising countryman Fortune, 
there is now opened out to us a vista of unbounded interest. 

Internal political commotions have reached such a crisis, that 
whether the Old Imperial Dynasty be sustained, or a new order of 
things be established, it is highly probable that the powers of Europe 
and America will soon find a much more open road for their commerce 
in that great empire. 

Whilst geography and all the affiliated sciences will, no doubt, 
largely profit by this discovery, as we may call it, of China, it may be 
doubted whether even the gold of Australia and California will have 
created greater changes in the establishment of new seats of power, than 
this unfolding of that hitherto unknown and rich region of the earth. 
Already, indeed, tens of thousands of Chinamen have sought and gained 
their livelihood by industry in the islands of the Indian seas, California, 
and other lands. 

The strong frames of this people, and their adaptation to labour in the 
hottest and dampest soils, specially qualify them to carry out enterprises 
in climates where Europeans would fall victims to malaria. The 
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eitens^ion, therefore, on the one hand, of their redundant population to 
regions which call for improvement, and the introduction of foreigners 
into their own country for the purposes of trade and commerce (if ever 
realized), would form a grand social revolution more influential on the 
future prospects of mankind than the conquests of a Tamerlane or a 
Genghis Khan. 

The view which now lies open to geographers, geologists, and travel- 
lers, is truly so full of excitement, that, as one of a race eager for fresh 
knowledge, I only regret that my sexagenarian condition prevents my 
hoping to take any sliare in the first real geographical explorations in 
the Chinese empire. 

In briefly alluding to China and the East Indies, I may remind you 
that we were gratified last sessioji by the reading of an interesting 
memoir on a portion of the province of Aracan, the author of which, 
Captain Tickell, enlivened his paper with clever sketches, which con- 
veyed to us clear ideas respecting the customs, habits, and costume of 
the people who inhabit the banks of the river Koladyn. * 

Afbica. 

The progress made by the government expedition to explore Central 
Africa, which was originally planned by the lamented Mr. James 
Richardson, with whom Drs. Barth and Overweg were afterwards 
associated, calls first for our notice. Although Richardson was cut 
off before he could mature his project, he has left us, in the interesting 
diary of his last adventures in Africa, as published by his widow, full 
proofe of hb capacity to accomplish his arduous mission, and of the 
sincerity with which he applied himself to better the condition of those 
natives in and beyond the great Sahara, of whose habits and manners he 
has given us such graphic delineations. These memoranda, written on 
the spot, and tinged with a shade of melancholy which seemed to pre- 
sage his death, breathe the spirit of an enlightened man and a determined 
traveller, who willingly sacrificed life and everything in the hope of 
diffusing the blessings of civilization, commerce, and religion, through 
those benighted regions. 

Other and subsequent features of this mission are recorded in news- 
papers and periodicals, from which I have gleaned partial information ; 
though I should naturally have preferred to have had the necessary 
documentary evidence which reached our country laid before this 
Society. The want of this knowledge has alone prevented my pre- 
viously rendering justice to the brave men who have been engaged in 
this enterprise. 
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Since the last anniversary I have, however, been informed, through 
the Chevalier Bunsen, who has taken a lively interest in this expeditioD^ 
and also through Mr. Petermann, ihat the travellers Barth and Ovenr^ 
accompanied an army of the Sheikh of Bornu, hopiog* to explore the 
region to the east of Lake Tchad, as far as Borgu and Wadai, but that 
army being defeated and put to flight, they only saved their lives 
and instruments by a quick retreat. 

Having again reached their residence at Kuka, they next joined 
another razzia, led on by the Vizier of Bomu himself, directed against 
the Sultan of Mandara, a country to the south of Bomu, already 
known through Major Denham, who there met with a narrow escape 
on a similar mission. On this occasion the army was more fortunate, 
the enemy retreating as the former advanced ; and thus the travellers 
were enabled to proceed at least 100 miles further than Major Denham 
in his memorable excursion, and were only there stopped by the Ter- 
benel, a very considerable river running into the Tchary. The regions 
visited are described as most fertile and rich. From the end of March 
to the end of May last year, Dr. Overweg made a successful joumej 
from Kuka in a south-westerly direction, and reached to within 150 
English miles of Yacoba, the great town of the Fellatahs; while 
Dr. Barth went south-east on a journey to Baghirmi, a powerful 
kingdom between Lake Tchad and the Upper Nile, which had 
never been previously visited by any European. Dr. Barth reached 
Mdseua, the capital of the country, on the 28th of April last 
year, which place formed his head-quarters during the three suc- 
ceeding montlis. He collected, as I am told, a large mass of informa- 
tion respecting the history, geography, and ethnography of Baghirmi 
and Waday, which he has embodied in an account addressed to the 
Foreign OfRce. He returned to Euka on the 20th of August, and 
rejoined his fellow-traveller at that place. The travellers then intended 
to set out together on a journey to the eastern side of Lake Tchad, but 
Dr. Overw^ soon after was seized with fever, and fell, alas ! a victim 
to it on the 27th of September last. 

Undismayed by the loss of both his companions. Dr. Barth was 
determined to leave Euka for Timbuctu in November last, and after 
the accompibhment of this journey, to explore the regions between 
Adamaua and the river Kawara, or the lower portion of the valley of 
the river Tchadda, supposed to be the Benue in Adamaua, a splendid 
river, which there rises, during the rainy season, 40 to 50 feet. 

Dr. Overweg's journals and papers have lately been received at the 
Foreign Office ; and I am told by Mr. Petermann that they contain 
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important astronomical observations made in the Sahara, on Lake Tchad, 
and in the regions to the south of it. Besides these observations, which 
are now undergoing calculation at the Royal Observatory at Berlin, 
Dr. Overweg's seven weeks navigation of Lake Tchad, and his geological 
researcheii, will doubtless claim particular attention. One of the most 
important documents as yet sent home by Dr. Barth, is, I am informed 
by Chevalier Bunsen, a map of Central Africa, founded entirely on his 
own observations and labours, which extends from N. lat. 4^ to 15^, and 
£. long 8^ to 23°. Mr. Petermann is directed to construct for the 
British Government a large map of that region from the combined 
researches of Dr. Barth and Dr. Overweg. 

Now, indeed, that Dr. Barth will soon be joined by that accom- 
plished young astronomer, Dr. Vogel, who has been heard of as pro- 
ceeding from Tripoli to Murzuk, we may anticipate great results, 
to one of which I shall presently allude. Already, the explora- 
tions of Barth and Overw^ have revived a hope, which began to be 
entertained after the journeys of Lander, Clapperton, and Denham, of 
opening out a profitable trade with the interior tribes of Africa. 

At the close of our last session, Lieut Lyons McLeod, R.N., 
brought before us a project for ascending the Niger, first in a steamer 
to be purposely prepared for that object by Mr. Macgregor Laird, 
who has a contract to that effect with her Majesty's Government; 
and next in the higher and shallower parts of the river in an ingenious 
steam-launch. Whilst we encouraged this scheme, it was also taken 
up by the Chamber of Conmierce of Manchester ; and thus backed, it 
was brought by myself, as your President, under the consideration of 
Her Majesty's late Government. 

In the first instance it was supposed that an expenditure of not less 
than 5000/. might be required; but on referring the case to our 
Expedition Conmiittee, the more extended plan was reduced to the 
simple recommendation of ascending the main river as fiur as the 
steamer could proceed. The survey in this case was to be restricted to 
scientific observations, and to establishing the groundwork of subsequent 
and more extensive explorations; the expenditure in this case not 
exceeding 2500/. 

The change of government necessarily delayed the execution of the 
project. In the meantime the last report from Dr. Barth has naturally 
produced a strong desire to see the original plan somewhat changed 
by an ascent of the river Tchadda, the great tributary of the Niger, 
by steam ; and, if possible, to the very spot where the adventurous 
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German traversed what is supposed to be its upper portion (or the 
Benue, there 9 feet deep), in hb journey from Bornu to the fertile 
country of Adamaua. 

Every one must wish to see an enterprise realized, which brings 
us into communication with some of the most industrious nations of 
the interior of Africa, and which, by establishing a regular commerce, 
might go far to check the slave trade. But the period of this year 
is already passed, when alone any such enterprise could be prepared 
without encountering the risk of loss of life which characterised a 
previous expedition ; for, according to Macgregor Laird and other 
authorities, the effort must be made when the river is on the rise. 

The g^reat feature in the new proposal b, that the Tchadda should be 
ascended during the rains or early in the spring (about the end of May 
or beginning of June), and that, forcing up by steam-power against 
the current, the tracts 80 fatal to Europeans in the hot and dry season 
may then be traversed without danger. But as several montlis are re- 
quired to construct the proper river steamer, I have no doubt, from 
what I know of their intentions, that her Majesty's Government 
will authorize Mr. Macgregor Laird to prepare his vessel, and 
will further organize such an expedition for the early part of next 
spring as may ensure a successful issue. If that expedition be accom- 
panied by a good naval surveyor, with scientific medical men, and the 
crew be exclusively composed of black seamen, all the prudential 
cautions which can be suggested will have been taken, and we may 
then reasonably look to the commencement of a successful commercial 
intercourse with Central Africa, which her Majesty's Secretary of 
State for Foreign Affiiirs, the Earl of Clarendon, now a Fellow of our 
Society, has taken very decisive steps to promote. 

This would, indeed, be the true method of effecting the first great 
change in the social condition of so vast a number of human beings ; 
for, whilst the people to whom I have alluded are by comparison in 
an advanced state, we learn from the explorations of the Piedmontese 
agent, M. Rollet, and the descriptions of the missionary Knoblicher, 
that the inhabitants of the region high up the Nile are in the most 
abject state of ignorance, and little raised above the brute creation. 

If it be the destiny of Dr. Barth, and the astronomer, Dr. Vogel, to 
succeed eventually in traversing Africa, as they hope, and as first pro- 
posed by our medallist, Carl Hitter, from the environs of Lake Tchad 
to the eastern shore, near Mombas, determining by the way the out- 
line of the true water-shed of the Nile, and revealing to us the real 
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state of the inhabitants, they will have achieved the greatest geogra- 
phical exploit of modem times.* 

In anticipation of the eventual completion of a triumph like this, 
we may well look with satis&ction to the sapid strides which are every- 
where being made to dispel our ignorance of Central Africa. Among 
these, the adventures of the Hungarian, Stanislaus Magyar,')* and his 
penetration from tlie west coast, near Angola, to a central point, are 
very striking ; whilst the complete traverse of Africa by a caravan of 
native traders from Zanzibar on the E.N.E., to Angola on the W.S.W., 
of which we have had an interesting account, through the Foreign- 
Office, from Consul Brand, has confirmed and extended the ideas pre- 
viously derived from African sources, as compiled by Mr. Macqueen, 
and illustrated by Mr. Cooley. The last-mentioned geographer has, 
indeed, given us a well-methodized memoir, explaining how the 
details related by the conductors of the caravan above alluded to, 
agree with his views obtained frx>m Portuguese authorities, as to the 
form and position of the great interior lake of Nyassi which the traders 
traversed. 

The valuable map by Mr. Cooley, to which I alluded in my last 
Address, has been presented to us by its learned author. In it geo- 
graphers will recognize for the first time the delineation of lakes, 
rivers, and tracts between' the equator and the southern tropic, the 
routes to Lake Nyassi, and across the countries of the Moenemoezi, 
Cazembe, and Muropue. In casting the eye on this map, English 
geographers may, indeed, be proud to see that very nearly the most 
central point of Southern Africa is the town of Sesheke, on the river 
Liaubac, or Luambege, reached by our associate, Oswald, in company 
with the missionary Livingston, S. lat 17° 26", E. long. 26^ 50", 
whilst frur to the N. of this, or in S. lat. 10i°, the Hungarian Stanislaus 
Magyar is said to have reached the centre of a broader part of the 
contment in E. long. 28°. 

Lastly, in reliction to this most interesting continent, of which I 
spoke at great length at the last Anniversary, it is to be noted, that 

* In Bastem Africa the Rev. Mr. Krapf continues his visits in various directions 
in the neighbourhood of Mombas. And uk the * Church Missionarjr Intelligencer' 
for June and July, an interesting description of the Ute visit of this enterprising 
missionary to Usambdra may be read. 

Our associate, Dr. Irving, R.N., has given a lively account of his mission, in 
company with Commander Foote, to Abbeokuta, in December last year ; and as 
this intelligent physician is about to revisit Africa, mach new matter may be 
nfely expected from one so conversant with the inhabitants of Western Africa. 
—See * Church Missionary Intelligencer' for June. 

t This traveller has penetrated nearer to the equator than any modem traveller. 
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the portion of Southern Africa around the Lake Ngami, to which our 
attention was specially drawn last year, has been reached by Messrs. 
Green, Wilson, Edwards, and Campbell, who travelled round the lake, 
which is found to be about 65 ntiles long and 12 to 14 miles broad.^ 

It would appear that the Portuguese, coming from the west coast 
to the N.W. of Morami town, pass down the Zambese river in canoes, 
and carry on an active barter with some of the population before 
alluded to, who inhabit a rich country lower down the stream. 

The new feature of interest in this part of Africa is, that whilst the 
river Zouga flows out of the lake Ngami at its eastern end, the large 
river Teougha, or Teoge, enters it from the N.W. This stream has 
been ascended for about 150 miles, and would have been still further 
explored, had not the oxen of the travellers been destroyed in great 
numbers by the attacks of the Tsetse fly. The longitude west was 
computed by Messrs. Green to be 22°. Mountains reported to be 
covered with snow are said by the natives to lie towards the sources of 
the river Teoge ; and friendly relations have been established with the 
powerftil chiefs Secheli and De Babi, who live upon its banks. 

In reviewing with pride these recent efforts to extend our acquaint- 
ance with the interior of Africa, we must not forget, that whilst the 
ancients unquestionably knew much more of this vast continent than 
ourselves, the very tracts around Timbuctii, and in Soudan and Ethi- 
opia, as well as the banks of the Upper Nile, were all explored and 
described in the fourteenth century by that celebrated Moor of Tangier, 
Ibn Batuta, whose extraordinary travels in many other distant regions, 
including Hindostan, are known to the English public through Dr, 
Lee's translation published in 1 829.')' 

United States. 

In North America two works have been published by the Govern- 
ment of the United States, each of which unparts to us much knowledge 
of vast countries hitherto slightly known. 

That singular region around the . great salt lake of Utah, at the 
eastern frontier of the Rocky Mountains, which was partially explored 
by our medallist, Fremont, and which has since been occupied hy the 
new sect, the " Mormons," has been regularly surveyed and described 
by Captain Stansbury of the United States Staff Corps. Accom- 

♦ These fiicts were stated in the • Graham VTown Journal,' Feb. 12, and *Tbe 
Friend of the Sovereignty,' Bloem Fontein, Jan. 13. . v 

t An independent Portuguese translation from the Arabic, by Moura (vol. U 
has recently been presented to our Library by His Excellency Count de Lavniwo* 
the Portuguese Minister. 
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panied by detailed maps and many lithogmphie sketches, this work, 
published by the GovernmeDt of the Uuited States, has excited much 
interest, from its description of the sing^ular structure of the country, 
and by sketches of the singular sect of people by whom it has beeo colo- 
nized, and who seem to bid &ir to establish themselves soon as one of 
the independent states of the Union. The accurate survey of bu^ 
tracts in the r^on around the great salt lake, wherein fresh water is 
with difficulty found, was a feat worthy of the successor of iE'r^mont ; 
and we cannot too highly commend the vigour of mind and ready 
resources, with which Captain Stansbury overcame all such obstacles. 

In no r^on is the direct dependence of the actual condition of a 
country, or the geological mutations which its rocks have undergone, 
more manifest. Whilst the palaeozoic strata (Devonian and carbonifer- 
ous) undulate over vast prairies between the western boundary of the 
settled portion of the United States and the edge of the Rocky Moun- 
tams, no sooner do the older masses (probably Silurian) approach the 
laUer, where eruptive rocks have been protruded to the surfiu^, than 
they lose their normal characters and become variously modified. The 
mineral distincti<Mis of this region are its crystalline structure, and the 
fomiatiou of large bodies of rock salt, which impregnate the waters 
derived firom the atmosphere and thus render large districts sterile. 
There are, however, tracts of considerable extent, in which the 
Mormons live, which are highly fertile, and particularly the chief 
\'alley, as watered by the river Jordan, which, just as the river of our 
sacred history empties itself into the Dead Sea, here finds a receptacle 
in a similar inland sheet of water. The pages of Captain Stansbury 
must, indeed, be attractive to every class of readers, and to none mcwre 
80 than those who desire to form a just and unexaggerated account of 
the Mormons. 

A very remarkable American work of tlie year is a Report of a 
Geological Survey of Wisconsin, Iowa, Minnesota, and a portion of 
Nebraska Territory, by Mr. D. Owen, U.S., geologist. When it is 
considered that this survey relates to a country more than twice tbe 
size of Great Britain, or 750 miles in length by 350 in breadth, large 
tracts of which had never before been explored, and that Mr. Owen 
and his associates. Dr. Norwood, Colonel Whittlesey, and others, have 
not merely reported on its geological and mineral structure, but have 
also published a geological map of so large a territory, determining 
also many altitudes and illustrating its climatology, it will be admitted 
that even the pure geographer is as much interested in these important 
results as the geologist and naturalist. One of the chief geological 

h 2 
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&ct8 ascertained in reference to the origin of life in the crust of the 
globe is the discovery of certain fossil animab (trilobites) in strata 
lower than any in which they had been found in America, but which 
are precisely on the same horizon as the lowest fossil-bearing Silurian 
rocks of Britain, Scandinavia, Russia, and Bohemia, where trilobites 
also occur in the same relative position. Excuse me, then, if I say 
that I felt no small pride when I saw that Mr. Owen had mapped all 
these rqcks as Lower Silurian, and as agreeing with those, which under 
that name I have defined to be the lowest fossiliferous rocks of Europe. 
These and other palseozoic rocks, tlie equivalents of our Devonian, 
are surmounted by carboniferous nmsses of such extent, that one of 
them may be mentioned as a coalfield larger than England ! 

I rejoice in seeing the general government thus rivalling the state 
governments, in unfolding the real nature of the topography, geology, 
and mineral structure of their lands. In this way our sagacioas 
kinsmen truly plant guide-posts for the new comers into distant settle- 
ments, destined doubtless to become at some future day powerful as 
European kingdoms. In commending the execution of the maps, illas- 
trations, and woodcuts of this work, and the clear and methodical 
descriptions of Mr. Owen and his associates, I am lost in admira- 
tion of the great labours in the field (often under very severe priva- 
tions), by which alone they could have produced a work which \& a 
substantial addition to those volumes of Hitchcock, Hall, the brothers 
Rogers, Dana, Conrad, and others, which have already shed such a 
lustre on the geology and geography of the United States. 

The very efiScient manner in which the Coast Survey of the United 
States is conducted under the superintendence of Professor Bacbe has 
been adverted to by my predecessor. I have now the pleasure of men- 
tioning, that the annual reportof that distinguished ^'physicist," detailing 
the progress of the work during the year 1851, is, if possible, still more 
worthy of notice than any which have preceded it ; for in this docu- 
ment you have before you the ways and means by which such results 
are obtained along all the eastern coast through upwards of 19 d^ees 
of latitude, and can mark with admiration the rapidity with which the 
surveys of the western shores, or Californian coast of that continent, 
have been carried on. The systematic co-operation of able surveyors 
of the naval and military services, combined with and Subordinate to 
a central system of direction of the Treasury, and superintended by 
astronomers, whose chief is Prpfessor Bache, could not fail to malie 
this one of the best exemplifications of applied science in modern tima. 
The precision with which every new observation is recorded, the light 
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which is collaterally shed on meteorology, magnetism, the tides and 
currents, as well as on hydrography and pure geography, render such 
Reports encyclopedias of great value. Among these collateral branches 
I must indeed specially allude to an admirable illustration of the true 
nature of the coral ree& between the coasts of Florida and Mexico— 
the " keys'* of the seamen. In a separate Report on the topography of 
that tract, in relation to the former, present, and probable future condi- 
tion of such reefs, Professor Agassiz has successfully shown how all such 
surveys ought to be made in conjunction with naturalists. For, quite 
independent of the important additions to natural-history knowledge 
which are obtained, statesmen as well as hydrogpraphers thus ascertain 
the causes of increase or decrease of coral reefs, and learn, that whilst no 
human power can arrest the growth of such reefs, there are channels 
amidst them >vhich will remain deep for long periods of time, and the 
outlines of which, when well defined by lighthouses, may be the salva- 
tion of much life and property. In other words, the fixed and stable 
points of land and the channels which are dangerous, are thus accurately 
defined by the great naturalist, Agassiz. 

Allusion has already been made to the remarliable explorations of 
OUT kinsmen in the Arctic regions, and to their gradual extension of 
the whale-fisheries in and beyond Behring Strait. To the current 
charts and recent operations of Lieut. Maury, as well as to a gpreat 
expedition now in preparation by the United States, a distinct reference 
will be made when I come to treat of the Ocean at large. But before 
we quit the subject of American books, let me say that our Transatlan- 
tic brethren have eminently displayed the true interest they take in 
the cause of science by the recent publication of the American Ephemeris 
and Nautical Almanac for the year 1855, under the superintendence 
of Lieut. C. H. Davis, U.S. Navy, aided by Professor Pierce, and other 
mathematicians.* This work is truly scientific in all its bearings, 
beautifully printed on excellent paper, and admirably adapted for 
reference by the order and regularity of its arrangement. The subject- 
matter is divided into two distinct parts, the first of which is appro- 
priated to nautical requirements, and is calculated for the meridian of 
Greenwich ; the second, being devoted to the use of astronomers, is 
adapted for the meridian of Washington. As this book, which marks 
an interesting epoch in American philosophy, has hardly yet appeared 
in this country, a copy is now placed on the table for the inspection 
of Members by my predecessor, Adqiiral Smyth, who has thus called 

* For the possession of this work, as soon as it reached England, I am indebted 
to Mr. IngersoII, now Minister of the United States in London. 
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my attention to a work which is of so great value to all scientific 
geographers. 

I must also seize this occasion to congratulate tou on the establish- 
ment in the last year of the American Geographical and Sutistical 
Society at New York, of which the first bulletin only has been re- 
oeived. I have only to regret, that at the first meeting the memoir read by 
Mr. Hopkins, late Consul at Paraguay, on the Geography and Statistics 
of that new state, should have contained certain invidious allusions to 
Great Britain, which I really think the author himself will, on reflection, 
agree with roe, are ill suited to the halls of science. In no instance 
have the geographical, or any other scientific institutions of our country, 
introduced similar comparisons : on the contrary, we have always 
striven to promote the harmony of nations, and especially between the 
United States and ourselves. I feel confidoit, therefore, that a society, 
presided over by thoee distinguished men, Bancroft and Grinnell, 
will keep its future communications free firom all political dis- 
quisitions. And here, I fUrther regret to be obliged to state, that 
the account of the statistics of Paraguay, given by Mr. Hopkins, is at 
variance with the relations of other persons. Thus, the accomplished 
Swiss botanist, Reng^r, long a ddtenu there under the Dictator 
Francia, estimates the population at about 200,000 (a number difi^ering 
little from the old Spanish census), whilst Mr. Hopkins, possibly 
through an error of the press, makes it 1,200,000. 

But passing from the criticism of a portion of a single memoir, let 
me say, that in the very same number the American Gec^raphical 
Society shows the best and truest spirit, when it memorializes its Go- 
vernment to survey the Rio de la Plata and its tributaries correctly with 
a steam-vessel — a project which must meet with the approval of 
the geographers of all nations. Even whilst I pen these lines I Lear 
with pleasure of a new maritime exploring expedition of the United 
States, consisting of five vessels, commanded by that excellent officer 
Captain Ringgold, which must prove as important to commerce as it 
is sure to produce a good survey of large portions of the North Pacific, 
into Behring Strait, and edges of the Arctic Ocean. 

Possessing so large a portion of the sea-hoard of the W. coast of 
America, our brethren are thus taking a step of great consequence to 
them, whether we consider the grand trade they are opening out with 
China and Japan, or their new whale-fisheries. I have already alluded 
to a somewhat similar expediti4n into those seas projected by the 
Russians; and thus, through the efforts of the two countries most 
interested in ascertaining the real geography of such regions, it is by 
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no means improbable that, independent of many scientific and commer- 
cial advantages, the first reliable intelligence respecting the fate of our 
missing Arctic explorers may be brought to us by Captain Binggold 
and bis associates^ who, expecting to be employed from four to five 
years in this noble service, will thus apply steam-power in a direction 
where Great Britain has not used it. 

South America. 

Isthmus of Dtmen, — Your attention has been from time to time 
called to various schemes for traversing the isthmus of Central America 
by a railroad or canal, and recently the narrowest part of the isthmus, 
or that of Darien, iu*eviously little known, has been partially de- 
plored by Dr. Cullen, and afterwards by Mr. Gisborne, who was sent 
out for the purpose by Messrs. Fox and Henderson. A new and 
mighty project has, in short, been brought forward by those enterprising 
men, for cutting a ship canal from Port Eacoces on the eastern, to 
the Gulf of San Miguel on ,the western side of that part of the isthmus ; 
without locks, and deep and wide eiough for the passage from sea to 
sea of ships of the larg^ class: an undertaking which, however 
gigantic it may appear at first sight, there seems little doubt, firom the 
iofcurmation we have as yet obtained, is capable of being accomplished 
by modem engineering. It only rests for the merchant princes of the 
world to determine whether the advantages to commerce are sufficient 
to induce them to raise the capital, which must be provided to carry 
out this magnificent plan upon the scale proposed ; for further details 
respecting which I beg to refer you to the admirable paper of Capt. 
Bob^rt FitzRoy, lately read before the Society, and now in course of 
publication in our own Journal. In that memoir he has carefully col* 
lated all the information he could collect respecting the line of country, 
through which it is proposed to carry this great oceanic canaL 

In alluding to it, let me do hamBge to the sagacity of Humboldt 
and say, that should this scheme be eventually carried out, it will 
but verify the accuracy of the predictions of the illustrious traveller^ 
and justify his endeavours for the last forty-five years to induce us 
to look to the east rather than to the west of Panami, for t^ liije 
which would offer the greatest facilities for such a project. To quote 
his own words, in a letter to Sir Woodbine Parish, ^' AU the secret of 
the isthmus lies to the ea>t and not to the west of the nseridian of 
PortobeUo and Pananvd." ^ 

It will also, perhaps, be recollected that in a former address to this 
Society as far back as 1844, when alluding to the various schemes fuv 
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• 

a passage across the isthmus, I mentioned that Mr. Pitman, afler a 
careful examination of the narratives, and descriptions of the country 
given by the Old Buccaniers, had also arrived at the conclusion that, of 
the lines projected, '* that of Darien was the most attractive on account 
of the excellent roadsteads in both seas on that parallel." 

From what we now know there will not be the difficulty to which 
I then adverted of cutting through a Cordillera ; for if the eye survey 
which has already been made approaches to correctness, a line may be^ 
taken, which traverses no altitude exceeding 120 feet above the ocean. 
The real and substantial obstacle is the climate, and its six wet months, 
which proved so disastrous to the Scotch colony in the reign of 
William III., and which it is probable will render it necessary to 
employ Coolies, Chinamen, or other inhabitants of a hot and moist 
climate, to execute the task. 

Whatever may be the result of the various plans for &cilitating the 
communication between the Atlantic and Pacific oceans, which have 
been submitted to the public, we, as geographers, are sure to be gainers 
by the necessity they entail upon the projectors to obtain by every 
means in their power the most accurate geodesical data, respecting a 
most interesting portion of the western world, which has hitherto been 
very imperfectly delineated, though the old Spanish mapB are by no 
means to be despised, and are indeed the only documents which can be 
at all relied upon. 

The country of New Granada, to which the Isthmus of Darien 
belongs, has been made better known by a work recently publbhed by 
General Mosquera, the former President of that Republic, containing 
much valuable information regarding its geography and resources ; it 
comes very opportunely at this moment to [meet the eager inquiries of 
the public respecting that part of South America. I may also refer 
you for much interesting information r^;arding the same region to the 
voyiage of H.M.S. ^ Herald,' published with the aid of her Majesty's 
Government by Mr. Seemao, and which abounds with interesting 
natural-history details of the countries north of the Equator, and bor- 
dering upon the Pacific as &,r north as Behring Strait, whither they 
were bound in search of our gallant countrymen in the Arctic seas. 

The Survey of the New boundary line between Mexico and the 
United States, which has been recently resumed, comprising as it will a 
line running east and west, between the Atlantic and Pacific oceans, 
for upwards of 2500 miles, through a country never before scientifically 
explored, will no doubt be productive of results of the highest import- 
ance not only to geography but to science in general. No pains have 
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been spared by the government of the United States to make it so ; 
Mr. Bartlet, their Commissioner, being accompanied by several eicpe- 
rienced naturalists, who have already made extensive collections both 
in botany and zoology of great interest : — in addition to an extensive series 
of astronomical, magnetic, and meteorological observations established 
by competent officers from ocean to ocean. 

Paraguay. — A diplomatic mission, despatched last year by the 
governments of England and France, to open a direct intercourse with 
Parag^uay, has ascended the river Parana and reached Assumption, 
where, by the last accounts, the Envoys had been received in the most 
friendly manner by the ruling authorities. We may, I trust, therefore, 
anticipate that European travellers who may hereafter be desirous of 
exploring this interesting portion of South America, need no longer 
apprehend the fate of the botanist Bonpland, so many years detained 
there by the Dictator Francia ; or even of Dr. Weddell, who so lately 
as 1845 was refused permission to enter the country, when he had 
descended the river from the Brazilian province of Cuyaba, little 
anticipating any impediment to his travels in that direction after 
Francia's death. 

As it is understood that one of the objects of the mission above 
alluded to is to open some channel by which the various products 
of the interior may be brought down to the coast, and made available 
for the markets of Europe and North America, it may be as well to 
allude to an opinion very confidently expressed by Dr. Weddell, after 
his own voyage down the river Paraguay, that, so far as Bolivia is con- 
cerned, the easiest outlet for her productions will be by a line of road 
run through the province of Otuquis direct to the river Paraguay, 
north of the river Pilcomayo, whence the communication is easy and 
uninterrupted by the Rio de la Plata to the ocean. 

The government of Bolivia, long impressed with the same conviction, 
has offered a considerable premium to the first steamer which, ascend- 
ing the river Paraguay from the Atlantic, shall reach the mouth of the 
river Otuquis, which falls into it about 20^ latitude. Our enter- 
prising brethren in the United States will probably be the first to 
realize the facilities of this communication, the President having 
lately announced that it is his intention to equip a small steamer for 
the express purpose of exploring the higher waters of the Paraguay. 
It was supposed that either the river Pilcomayo, or the Vermejo, 
offered a water-communication with Upper Peru which might be made 
available for commercial purposes; but an attempt made in 1844 by 
the government of Bolivia to send a small vessel down the former river, 
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has shown that below Cayza it becomes too shallow for the purposes of 
navigation ; and the fact of the Vermejo running throixg-h the Gran 
Chaco, which is solel^r inhabited by naked and hostile savages, must 
render that channel a very unsafe one for commerce for some time to 
oome. 

The results of the last exploration of the Vermejo by Don Pablo 
Soria in 1826 were svpposed to be irrecoverably lost by the seizure of 
all his papers by the Dictator Francia. It has, liowever, recently 
transpired, that the original survey of the river, made by his pilot 
Delcalzi in descending it, still exists in the public archives at Assump- 
tion, where it was deposited by Francm's orders. M. Helmrichen, a 
German naturalist to whom we owe the information, was permitted to 
make a tracing of this interesting document ; and although his recent 
death of small-pox at Rio de Janeiro has unfortunately retarded its 
transmission to Europe, the Austrian Consul there having taken charge 
of his papers, it is to be hoped that they will not be lost to the public. 

Bolivia, — Dr. Weddell's narrative of his journey with M. Castlenau 
through the southern districts of Bolivia, has been published, as well 
as a brief notice of a subsequent journey in a more northerly direction, 
extending to Tipuani. Both are replete with new and highly interest- 
ing information respecting countries hitherto very little known and 
most imperfectly described. 

The French government, in continuation of the objects contem- 
plated in a former journey with M. Castelnau, have resolved upon again 
sending out M. Emile Deville, who was one of the same party, to com- 
plete, as far as possible, a scientific exploration of other interestinijc 
portions of the interior of the South American continent, and at the 
request of the Minister of Public Instruction, a Commission of the 
Academy of Sciences, comprising M. Elie de Beaumont and others, have 
marked out his route, and furnished him with the necessary instructions. 
He is to proceed in the first instance to Rio de Janeiro, and crossing 
the province of St Paul's, follow the river Tiete to the Parana, whence, 
travelling through Paraguay, he is to proceed northwards to the pro- 
vince of Matto Grosso, and from Villa Bella descend the Guapore 
and Madeira to the Amazons, returning by Para.'^ It is an arduous 



* The difficulties which will probably beset this expedition, should it ever reach 
the southern sources of the Amazons, may be predicted from an account of an effort 
recently made by our assooiale the British Consul-General in Bolivia, Colonel 
Lloydy to ascertain the capabilities of intercourse between that republic and the 
navigable portion of the Amazons, which document Her Majesty's Secretary of 
State tor Foreign Affairs has permitted me to peruse since the address was deliTcred. 
Having penetrated from Cochabamba across the Cordillera which separates the dry 
and healthy region of Bolivia and Peru from the perpetually humid and pestiferous 
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nndertaking in which M. Deville has the best wishes of every geo- 
grapher and geologist, whilst it must be acknowledged that the 
liberality with which the government of France is always ready to 
promote such enterprises, and to aid in the publication of their results^ 
well deserves our grateful thanks. 

Chili and Peru. — The physical geography as well as natural pro- 
ductions of the countries bordering upon the Pacific — thanks to the 
indefatigable labours of Gaye and Domeyko — are now known with 
much more accuracy than before. Their mineral riches seem as various 
as they are inexhaustible. 

Colonel Lloyd, now her Majesty's Consul-General in Bolivia, and 
so very creditably known to us in our early days as the author of 
the first good pliysical paper on the American isthmus, recently came 
before us as the contributor of a highly interesting Report, addressed 
to His Royal Highness our Vice-Patron. In it we have a very able 
account of the great quantity of silver which is likely to be produced 
in the Chilian province of Copiapo alone, whilst the search for new 
veins of the precious metals was leading to further explorations of the 
Andes: these promise ere long to make us as familiar with that 
portion of the Cordillera ast we are with the sea coasts which bound 
them, and which have been so carefully surveyed by our naval officers. 
A work has been lately published at Greneva, on Peru, by our cor- 
responding member Professor Paul Chaix, giving an account of the 
first discovery and conquest of that portion of America by the 
Spaniards, which, though not professing to give much new matter, will, 
no doubt, from the known ability of the learned author, become a 
popular book among French readers. 

On a more magnificent scale a great work has been recently pub- 

tncts OQ the east, and havmg advanced after very great privations and at mach 
risk (nearly all his people being laid up with ague and fever) to beyond the ludian 
settlement of Chimore, on the river of that name (an affluent of tfae >famore), Colonel 
Lloyd returned to his pott under the conviction, that no valuable commercial inter- 
course can be established by passinc through a country in which during many 
■umthfl the numerous rivers umte and form one great system of lakes ; where the 
hoi, moist climate, and rank v^etation are peculiarly hostile to white men; 
where the idr is darkened by myriads of insects ; and where scarcely any change 
of season purifies the atmosphere ! As 1 know that Colonel Lloyd is a person who 
can surmount many a real obstacle, I think that his Report must be considered as 
quite decisive on the point of intercommunication along that line. It is, however,^ 
possible that on reachmg ^e River Grande or Guapai the French expedition may 
find a more practicable intercoursev &r to the east of Lloyd's line of exploration. 

At our last meeting, a Memoir, accompanied by a map, on the Kio Negro, or 
head-waters of the Amazon, by Mr. A. R. Wallace, was laid before the Society, and 
has been directed to be published in the JournaL This exploration has proved the 
author to be well qualified to develope the natural-history products of anv region, 
and I am happy to learn that he contemplates a survey of the Indian Archipelago. 
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lished at Vienna, entitled ' Antiguedades Peruanas/ by Don Mariano 
de Rivero, Director of the National Museum at Lima, aided by Dr. 
Von Tschudi, the well-known author of the ^ Fauna Peruana,* and of 
a highly interesting book of travels in that country (now translated into 
English), of which I cannot speak too highly, whether as an example 
of the costly and highly finished style of Austrian lithography (almost 
rivalling, in accuracy and beauty, the illustrated work upon Mexico 
published by Lord Kingsborough) ; or as an invaluable contribution 
to the history of the early Peruvians — of the political and religious 
institutions of the Incas and of the state of the arts and sciences in 
Peru, as exemplified in their public works and manufactures. No 
expense has been spared by the Peruvian author to do honour to his 
country ii^ this splendid publication. 

Australia. — Its Gold — Its Gsoo&aphical Exploration. 

The golden shower which has been distributed over our great 
Australian colonies has been realized to an extent beyond any imagin- 
able former estimate ; for no one could have attempted to predict the 
quantity of auriferous wealth of any given spots in unexplored regions, 
though a geologist like myself, anticipating from their structure, in 1844, 
that gold would be found in them, was aware, as early as 1846, that 
specimens of the precious metal had even then been detected.* 

The coincidence of mineral structure which I pointed out be- 
tween the eastern watershed of Australia, as described by Strzelecki, 
and the Ural Mountains which I had examined, is now seen to be 
accompanied by other phenomena common to the two chains, to which 
it is well to advert. The Ural Mountains are notably auriferous on 
the eastern or Siberian side only ; and as far as surveys have gone, it 
would appear that one flank only of the Australian watershed exhibits 
rich accumulations of gold debris ; but in this case it is the western or 
interior side of the range. It is, however, to be observed, that in his 
recent exploration of vast tracts along the southern frontiers of the colony 
of New South Wales, where they unite with the Province of Victoria, 
as described in reports printed by order of the House of Commons, the 
Rev. W. B. Clarke has shown, that whilst no copious deposits of large- 
grained gold (with a partial exception near Araluen) have been found 
on the banks of those rivers which flow to the E. or S., yet still that 
in many localities, and over a very wide area, fine-grained gold is dis- 
seminated through the alluvia. In clearing up the geological structure 
of that region, this author has also given reasons for supposing that the 



• See anniversary discourse of 1844 ; and * Russia and the Ural MountaiD»»' 
vol. i., p. 392. 
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various affluents of the Snowy river which descends to the S. from the 
high Alps, named Mount Kosciusko by Strzelecki, may be profitably 
worked for gold when the richer natural magazines are exhausted. 
But still the fact remains, that it is only on the interior flank of the 
watershed that the g^eat prizes have been found. Such are the tracts 
of Victoria, whether around Mount Alexander and along the banks of 
the Lfoddon, which flows into the Murray, or the Ovens Diggings to 
the N.W. ; such are the rich accumulations along the feeders of the 
Macquarrie to the W. of Bathurst ; those near Wellington, as described 
in a report of the Surveyor-General Sir Thomas Mitchell, and nu* 
merous fresh auriferous spots noticed by Mr. Stutchbury in his suc- 
cessive mineral reports ; such again are the numerous creeks which 
supply the head- waters of the Peel river. Another striking simi- 
larity to the Ural Mountains is, that like them the Australian range 
is in many parts a mere plateau with a scarcely perceptible dividing 
ridge, along which, however, eruptive or metamorphic rocks peer 
out, at numerous intervals, rising, though rarely, to altitudes varying 
from 3000 to 6000 feet. Thus, at the source of the west-flowing Peel 
river, the Hanging Rock of the colonists, is an eruptive boss like the 
Katch Kanar of the Ural,* from which various fissures and chasms 
are said to radiate, in which minor streams meander through slaty and 
quartzose rocks, which have been the chief sources of the gold ore. In 
like manner Mr. Stutchbury describes numerous protrusions of granitic, 
syenitic, and other igneous rocks through metamorphosed strata of 
schist sandstone and limestone of palaeozoic age around Wellington 
and in the afi^uents of the Macquarrie. Noticing the same general 
cause and effect in the loHier southern Alps of this chain, Mr. Clarke 
goes still further in his effort to discriminate a succession of igneous 
phenomena, showing (if I read his reports aright) that the gold is some- 
times diffused, though in minute quantities, through the granite itself. 
The same author has also discovered traces of quicksilver and tin. 

But I am not here in the capacity of a geologist, nor do I 
venture to speak of the varieties of intrusive rock, whether they 
be granites, syenites, porphyries, or greenstones. It will be rather 
the province of the President of the Geological Society to estimate 
and compare the value of labours respecting these and other mineral 
products, including traces of other native ores ; though in referring 
to geology I must express my thanks to Mr. Clarke for having 
first elicited the fact of the presence of fossils of true Silurian age in 
some of the less metamorphosed limestones of the S.W. tracts of New 

* I gather this from conversation with Mr. Stoart Donaldson and from a Report 
of Mr. Hargraves printed in the last Blue Book. 
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South Wales and the adjacent region of Victoria Land, and also for 
having indicated the intersection of certain rocks, near to which metallic 
ores prevailed ; since these are phenomena which have been observed 
in Other auriferous regions. 

In referrinijf to a Memoir on the Auriferous Rocks of Yictoriay hy 
Mr. G. H. Wathen, which was read before the Geological Society,* I 
was indeed gratified to find, that the very rich tracts around Mount 
Alexander present exactly the same phenomena as I had described in 
the Ural Mountains,f in the accumulation of the loose auriferous 
detritus, which is piled up at various altitudes above the present water- 
courses, and was manifestly placed there by much more powerful 
bodies of water than any which now flow in the valleys. I further 
learn from several sources, and particularly from Mr. Stuart Donaldson, 
who has travelled extensively along nearly the whole of the gold- 
bearing regions in both colonies, that the spots which are most 
copiously auriferous are the slopes which face abrupt precipices on 
the sides opposite to which the smaller streams, rivulets, or water- 
creeks of the present day flow. 

Whilst I have reason to believe that not less than near 20 millions 
sterling have been extracted from Victoria and New South Wales 
in the last year, it must be borne in mind, that all thb vast pro- 
duce has been gathered out of what geologists consider the n^ere 
upper rubbish of the surface of the earth, which has been spread at all 
elevations in former periods of powerful abrasion, and when our 
present continents were subjected to powerful denudations by water. 
Let me repeat, therefore, an opinion I have so often expressed, and 
which is now sustained by numerous fresh proofs, that the rAt^ bunches 
or strings of gold having been found towards the upper part of the 
veinstones in which the ore was originated, a former destruction of 
the sides of these mountains which were auriferous, and the wear 
and tear of ages have naturally brought together for the use of man, 
by the application of comparatively little labour, those ready-made 
deposits of the gravel of gold, by the discovery of which he has 
been enriched in all ages. On the other hand, as no mines wortliy 
of notice have yet been established in the solid rock of Australia, 
neither is it likely that any such will be sought for so long as the 



• Quart. Jour. Geol. Soc. Lond. vol. ix., p. 74. 

f See Russia in Europe and the Ural Mountains, 1845, vol. i. p. 471, et seq. ; 
On Australian Gold, as then known to me, Trans. Roy. Geol. Soc. Cornnrall, vol. 
vi. p. 324, 184G. Quarterly Review, vol. Ixxxvii., p. 896; Trans. Brit. Assoc., 
Advt. of Science, 1849. Trans, of Sect. p. 60. 
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gm^relf sand, or shingle of certain districts affords such notable quan- 
tities of the metal. 

Australia will doubtless undergo the same changes as Europe, 
I^Iexico, and South America; for the history of the gold-miner islhe 
same in all countries. So long as the precious thing is to be had in 
the superficial debris of newly-colonized tracts, he clears the ground 
with great profit ; but afterwards, when he endeavours to extract it 
from the solid rock, whose original surface y as broken up by great 
former operations of nature, gave rise to the copious golden deposits 
which have been spread out at various levels, the result is too often 
fiillacious. For, although cases have occurred and will again occur, 
wherein profitable gold-mines are opened in the solid rock, the 
Tnajority of such enterprises fail, whether from the irregular dissemina- 
tion of the ore in a hard and intractable matrix and its usual 
thinning out downwards, or from the great expense of its extraction. 
Those persons, therefore, who are apprehensive that gold is becoming 
too abundant for modern requirements (a fear in which I do not par- 
ticipate), should first look to the new maps of Eastern Australia and 
the Victoria Province, prepared by Mr. Arrowsmith (particularly to 
the very detailed map of the gold-bearing region near Mount Alexander, 
as taken from the trigonometrical survey of Mr. Urquhart), to see how 
small are the really auriferous areas in comparison with the remainder 
of that continent. They should then reflect on the fact, sanctioned by 
the experience of ages, that when the broken materials on tlie surface 
are dug out and sifted, the golden flood-time of the period has passed—^ 
not, however, before it has served the purposes of Providence in pro- 
viding for, a great augmenting population, and in converting wild 
tracts into flourishing hives of human industry. 

Passing from the finding of gold to the change which its abun- 
dance has already produced, it is pleasing to observe the rapid 
advance which, under the admirable system of police and protection to 
property oi^nized by its Governor Sir Charles Fitzroy, the great 
colony of New South Wales has undergone, and how about a million 
sterling is realized from the gold fund for the purposes of Govern- 
ment. A similar progress, and under more difilicult circumstances, has 
been made by Governor La Trobe in Victoria, and it requires no 
prophetic vision to anticipate that, as our country has given to North 
America its masters, so. will she be the founder of another great people 
of her own lineage and laws, which will extend themselves northwards 
to the warmer climes of the vast continent of Australia. There will 
Englishmen find their advantage, not merely by digging for gold 
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(which will, however, I doubt not, be found, at intervals, in greater 
or lesser quantities along the western and northern flank of the chief 
watershed), but in the cultivation of all those natural productions which 
such climates and soils will afford. 

Already I learn that, in a district not more than 100 miles to the north 
of Sydney, wines of good quality are produced ; and there is no reasoQ 
to doubt that still fitrther to the north, cotton and the various plants of 
the East may very profitably be grown.* With such capabilities 
before them active speculators will therefore always be found to draw 
out wealth from that best of all mines, the rich cultivable soil. 

And here I have true pleasure in referring to the ^Australia' of Mr. 
Montgomery Martin, as a publication of very great merit, for its well- 
digested contents illustrative of the history, topography, and great 
natural resources of this vast region. The able manner in which 
our associate has treated the subject of emigration ought to dispel any 
alarm created by the present flow of our countrymen to the diggings. 

The colonies of New South Wales, Victoria, Adelaide and Perth, 
are flourishing and progressing so rapidly, that as geographers we are 
now led to speculate on the approaching solution of one of the most 
curious of all the problems which can interest this country — the true con- 
dition of the interior of this vast continent. The noble efforts of Mitchell, 
Sturt, Eyre, Kennedy, and others, in overcoming the most extraordi- 
nary diflUculties, have, indeed, carried inquiry to vast distances beyond 
our own frontiers. Alas ! the chivalrous Leichhardt, afler greatly extend- 
ing our knowledge of the earth's surfitce, has too probably fallen a victim 
to his bold endeavour to penetrate across a portion of the continent. 
But no sooner is this calamity brought under our consideration,! 
than another stout-hearted volunteer has presented himself, in the 

* After this was written, both cotton and silk, the produce of these tracts, were 
laid on the table by Mr. Stuart Donaldson, at the anniversary meeting of the 
Societv. 

t From information recently communicated to me by Mr. G. F. Leslie, a 
proprietor in the extreme northern British district of Darling Downs, from which 
Leichhardt started, in 1848, to traverse the continent, it would appear that some 
hopes are entertained that the adveuturoos traveller may still be heard of. His pro- 
ject, when he proceeded westward from Darling Downs, was to keep to the banks 
of the Victoria, as for as the course of that stream to the N.W. Leichhardt's 
last words were, in taking leave of the colonists, *' Do not despair of me for four 
years." Amon^ his followers was an adroit Scotchman, Donald Stuart, who, 
formerly a convict, had proved most trustworthy, and had a thorough acquaint- 
ance with the natives, among whom he had passed many years, and with whose 
habits he was so familiar, that he could obtain a livelihood where other civilised 
men would die. Such a companion, it is supposed, could scarcely be lost; and if 
even he and Leichhardt had been murdered by the blacks, it is believed that some 
of the oxen, mules, or horses of the expedition would have found their way 
back to their homes. 
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person of Mr. Ernest Haug^.* Seeing that the great obstacle to his 
successful passage across this continent is the want of water, this 
traveller first proposed to us the employment of camels or dromedaries, 
which might be imported at no great cost from India — a plan to which 
I called your attention in the year 1845, as having been then sug- 
g^ted by our member Mr. Gowen. 

Other persons well acquainted with Australia, including Dr. Blundell, 
who has addressed a sensible letter to me on the subject, and Mr. Kent, 
approve rather of bullocks and mules as presenting more effective means 
of transport through the thick and thorny bush. They also think that no 
successful effort towards an exploration of the interior can be attempted 
from the shores of Western Australia. This, indeed, has already been 
rendered manifest by the report of Mr. A. C. Gregory, the Assistant- 
Surveyor at Perth, whicli explains the ineffectual efforts of himself, Capt. 
Sanford,and party, to penetrate through the thickets of acaciaon the banks 
of theMurchison river, in S. lat. 27^, where they could 6nd no fresh water 
for considerable distances on either side of its banks. Now, as the last 
surveys of that undaunted traveller Sturt have taught us, that equally in 
proceeding from the south, a dry; saline desert is reached, in which all 
rivers are absorbed or evaporated, so we can reasonably look to the east 
and north sides only of the continent, as affording great unexplored 
breadths of lands which may prove useful to future generations. Of 
the eastern side, or the seat of our great settlements, we already know 
much, but of the north we are little more informed than when Grey 
and Lushington pushed their gallant adventure up the fertile banks of 
the Glenelg, or when Wickham and Stokes ascended the noble Vic- 
toria for some distance, and laid down its soundings. Nor do we yet 
know much more of the head of the Gulf of Carpentaria than was 
ascertained by the same able surveyors, as recorded in the work of 
Captain Stokes. I enjoy the conviction, however, in common with 
many geographers, that, despite the warm climate, both these localities 
are destined for future settlements. Whether, therefore, our Govern- 
ment may or may not approve a search from Cambridge Gulf along the 
Victoria, in which Mr. Haug and the explorers may reach the watershed, 
and afterwards pass to the head of the Gulf of Carpentaria, we can 
scarcely doubt that a noble bay which advances 500 miles into this 
continent, will, sooner or later, become the great line of intercourse 
between our Australian and Indian dominions. For here it must be 

♦ The project of Mr. Haug has been sabiected to the examination of a very com- 
petent Committee, and, if approved, will be recommeuded by our Society to the 
consideration of the Government. 
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recollected the bead of the Gulf of Carpentaria is less than 700 miles 
distant from our most northern settlers, and that the intervening tracts 
have been ascertained by Leiehhardt to be well adapted to cultivation. 

The maps of our Eastern Australian colonies and of Victoria or 
Melbourne, which are about to be issued to the public by Mr. Arrow- 
smith, will be a great addition to our acquaintance with these lands, 
the former being on a scale of 20 miles to tbe inch ; the latter, much 
more detailed, is on the scale of 8 miles to tbe inch. Some intelligent 
colonists have expressed to me their regret that of the vast regions 
which have been surveyed and chained, so small a portion had yet been 
published. They think that in these days of rapid colonization, and 
wlien so redundant a population is attracted to Australia, they 
might be made acquainted with the outlines of the geography of the 
yet unsettled regions which have been obtained through the successful 
explorations and skill of the Surveyor-General, Sir T. Mitchell, and 
his associates. For although not presenting so perfect a facies of 
physical geography as the beautiful map by the same authorities of 
the colonized parts known under the name of the Map of the 19 
Counties, such outlines would be useful approximations to truth, by 
which the vast interior tracts watered by the affluents of the Darling 
and Murray rivers, might be delineated on a genera) scale. 

No region of the earth presents a greater geographical problem to 
solve than Australia, in the apparent termination in the interior of so 
many of her vast rivers — some of which are of great breadth and depth, 
even near their sources in the eastern Cordillera, and end in being 
evaporated in saline western deserts of little altitude. The restless 
settler, forcing onwards wherever fine herbage leads him, will, it is true, 
eventually find his way to the very limits of productive lands. But 
what we geog^phers regret is, that so very much of the territory, which 
lies between such distant outposts and the regularly settled countries, 
has not yet been inserted on any map ; and I therefore hope that by 
some means or other all the knowledge acquired >vith so much labour 
by our distinguished associate Mitchell, will soon be made public. 

Great Circle Sailing, — Beftire we consider some additions which 
have been made to our acquaintance with hydrography and the currents 
of the ocean, the collateral subject of what has been called *^ Great Circle 
Sailing " may naturally be spoken of. To geographers it seems sur- 
prising that there should be any novelty in the navigator being coun- . 
selled to steer by a path which follows the real form of the globe, in 
preference to the necessarily faulty direction which is given to 1dm by a 
course laid down on a Mercator's projection, every degree of wkicb^ as 
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it recedes fiDom the Equator, becomes more and more erroneous as it 
approaches towards the Poles. In truth, all really scientific seamen, from 
the dme of Columbus, must have more or less attended to this rational 
systemof sailing, about which somuch has recently been said ; and Ishould 
not have called your attention to it, if it were not for a very ingenious 
invention of Mr. Moore, termed by him the ^' Great-Circle Indicator," 
which is designed to obviate the elaborate calculations beyond the 
reach of many practical seamen, and by which any of them may at 
once decide on their real course. It is for nautical authorities to pro- 
nouDce on the adaptation of this clever instrument to its ends, and to 
say whether this contrivance will best answer the purpose for which a 
set of diag^rams have also been prepared by Mr. Russell. If the latter 
would be less costly, it is right to state that Mr. Moore is of opinion 
that, if largely purchased, his brass Indicator might be sold at no 
greater charge than 20/. 

The Ocean — its Currents, Tides, Depth, and the Outlines of its 

Bottom. 
When, a short time ago, I was conversing upon comparative or an- 
cient geography with a friend whose mind ranges over all subjects, 
firom the epic to the abstrusest mathematical problem, I was reminded 
by him that those who are acquainted with the writings of the ancients 
would see with admiration how often a piece of knowledge, or a thought 
belonging to those by-gone days, emerges with an applicability to our 
new geographical views which is truly astounding. Take, says he, the 
Homeric view of the ocean ; it was an ocean, and yet an ocean stream. 
It covered the immeasurable earth, and yet it ran round the boundaries 
of all known lands. Thus, the most learned of our popular poets has 
also spoken of the region 

' Where jealous Ocean, that old river, winds 
His fax extended arms, till with deep fall 
Half his waste flood the large Atlantique fills.* 

When the poet goes on to pour his flood into 

' Slow, un&thom'd Stygian pool,' 

we have only to vary the reading, as Dr. Whewell suggests, to 

' Half die broad Pacific's tideless pool.' * 

* Though there are many tides in the Pacific, this idea of a tideless pool may 
be correctly applied to the central Pacific around Tahiti. Geographers will do well 
to refer to the Appendix to Captain FitxRoy's second volume of the Surveying 
Voyages of the Adventure and Beagle, to see the value attached by that successful 
navi^tor to the essays of Dr. Whewell, and also to appreciate the importance of 
Ihe views of so cxpeneneed and scie&tinc a seaman. 

* 2 
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But the point for us is not merely to occupy ourselves with finding: 
that the ocean, as the ancients imagined, does " wind its extended 
arms'' like those of a river. However we may regard this as a flight 
of imagination, or admire it as the foreknowledge of our ancestors, our 
duty is more stem, and we must pass from the myth, to ascertain what 
arms this jealous ocean has, how far they extend, where they wind, and 
where they end in *' steep fall \* which last words, brought down to 
our geographical prose, means merely an accelerated current. Now, 
although we have had many admirable contributions to answer these 
questions, and above all comparison those of the illustrious Rennell, 
who led the way in all these inquiries, there still remained a vast 
deal to be accomplished. The memoir of Mr. Findlay, recently 
read before the Society, illustrated as it was by a series of admirably 
constructed large charts, in which all the cold or polar currents were 
marked in a blue colour, and the warm currents in a red tint, is cer- 
tainly the most complete general view, which has been taken in our day 
of this grand subject — a full and accurate acquaintance with which is 
of such importance in the intercourse between distant nations. In these 
valuable documents, and particularly in the work of the same author 
to which I called your attention last year, we not only see the extent 
of our present knowledge as to the nature and distinction of upper and 
under currents, but also the desiderata which remain to be filled up. 
I cannot here, indeed, attempt to convey to you an adequate view of 
Mr. Findlay's labours of compilation and deduction, and must restrict 
myself to saying that, taking into account the known currents of the 
Atlantic and Pacific, and having regard to additional observations, he 
reduces the motions of each of the two oceans to systems of revolving, 
re-entering currents ; one such circle, or orbit, existing in each case 
to the N. and S. of the equator. 

The currents of the ocean are so complex and numerous, that 
it is not to be expected we can obtain all the requisite materials to 
form a correct view from ordinary navigators, who are occupied in 
trade and commerce. And this brings me back to a point on which I 
dwelt last year : — or an expedition " ad hoc,*' and entirely devoted to 
the survey of the Tides of the Ocean. Such an expedition, connected 
as it must be with a special attention to the currents, would, I repeat, 
be truly worthy of this maritime nation, and all geographers would 
rejoice if its conduct were confided to our associate Captain FitzRoy, 
whose tried capacity as a naval surveyor and sound nautical accom- 
plishments particularly qualify him for such an employment. For 
we must recollect, that in addition to the researches of Sir John Lub- 
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bock in this country, and those of Professor Bache in the United 
States, the able, consecutive, and elaborate investigations of Dr* 
^hewell, founded on real data, have led far towards the establishment 
of definite laws respecting the tides. It Is, therefore, much to be 
desired that the naval authorities of Great Britain, honouring these 
skilful gratuitous labours, should, without delay, accede to the 
prayer of the British Association, and send out such an expedition as 
is here proposed — one which would enable Dr. Wheweli to complete a 
generalization worthy of this age of inquiry, and of the greatest utility 
to navigation. 

In the meantime it is a subject of congratulation, that a Peer 
of the realm distinguished for his acquirements in astronomical 
science, sustaining the same objects for which we are contending in 
common with the British Association and the Royal Society, should 
have brought this important subject before Parliament, directing 
specially the attention of the Upper House to the very great import* 
ance of such observations and generalizations as those of Lieut. 
Maury of the United States Navy. This meritorious officer, some 
of whose researches were adverted to by my predecessor, has re- 
cently issued a circular which calls for the co-operation of the 
principal maritime nations in collecting materials for wind and current 
charts. The prayer of the British Association for the Advancement of 
Science, and of the Royal Society, that a more extended and systematic 
direction be given to meteorological observations at sea, as pre- 
pared by Lieut. Maury, will, I trust, meet with favour in the eyes of 
the British Government The Royal Society says truly that, short as 
the time is that the system has been in operation, the results to which 
it has led are of very great importance to the interests of navigation 
and commerce : and it is earnestly to be hoped that the system of co- 
operative observation may be zealously promoted. In short, when 
Lord Wrottesley explained in Parliament what enormous spaces of the 
ocean were still blanks as to any records of the winds, or of the 
currents and temperatures of the sea, the words which he added will 
find a response in the breasts of all whom I now address : — " That 
these blank spaces are a reproach to the civilization of the present j^e ; 
that it is our duty not to rest satisfied until we know all that can be 
known about the globe we inhabit that can be rendered in any way 
profitable to our common species ; and that, therefore, the principal 
maritime nations should share the labour of exploring these vacant 
spaces." 
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Our neighbours, the French,* have, indeed, shown their desire to pro* 
mote useful survi>ys of distant seas by the addition they have recentlj 
made to our knowledge of the hydrography of the Chinese seas, resulting 
from the researches of the ^ Caprieieuse' corvette, under the command 
of Captain Roquemaurel, who has trigonometrically surveyed the 
eastern coast of Corea and Chinese Tartary for an extent of 130 leagoes. 
One of the results is the ascertainment of an excellent port in the 
Golfe d'Anville, nearly in the same parallel as the strait of Matsmaiy 
from which it is about 130 leagues distant; parallels in which it is 
suggested some profitable whale-fishing grounds may also be met with. 

As the phenomena of tides, currents, winds, and the condition of 
the atmosphere and ocean are in great measure dependent on the outline 
of the solid portion of the earth, so has this year brought with it the 
most remarkable hydrographical observation of modem times in the 
detection of an abyss in the ocean said to be nearly double the depth 
of any of which we previously had a conception. 

Hith^o, indeed, it had been the prevalent belief (an opinion 
supported by La Place himself), that the depressions of the crust 
beneath the ocean were probably of about the same extent as the 
elevations above the sea. Some observations of our scientific associate 
Captain Denham, R.N., have, however, gone &r to modify if not to set 
aside this hypothesis. By soundingsf in the ocean, mid*way between 
the Cape of Good Hope and Tristan d' Acunha, he has concluded, after 
several times dropping the plummet and by finding the line always stop 
at the same point, that the sea has there the enormous depth of 7,706 
fathoms, or double. the height of Chimborazo, the g^ant of the Andes. 

It is, also, a triumph of nautical skill and perseverance that the 
' Herald,' and her companion the ' Torch ' steamer, should have been 
enabled to lie at anchor more than three weeks on the comparatively 
shallower banks in the middle of the wide Atlantic ocean, such a position 
having greatly astonbhed those mariners whose course happened to 
cross these new and unheard of anchoring grounds. When so stationed. 
Captain Denham further ascertained, by sending down thermom^ers, 

* Since our last anmyenanr the Meteorological Society of Paris has been esta- 
blished, and 18 now organized in so satisfactory a manner, that I have joined it 
myself, and tmst that many of my coontrymen may do so likewise. 

t The soundings were made with peculiar lines given to him by Commodore 
McKeever, of the united States Navy. But I must state that some naval sur- 
veyors are of opinion, that the results may have been more or less deceptive, in 
consequence of the line not lying in a straight direction between the ship and the 
plummet, whether by the vessel drifting during so long an operation or by the 
ufluence of currents and other causes. 
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that, whilst the sur&ce-water was at 90^, the cold never exceeded ¥fi 
at any depths which were sounded. In addition to important ma^^tical 
observations, he has excited great interest amongst geologists by prov* 
ing, that, within one cast of the lead, coral ree£i rise suddenly like a 
wall, from no boUam at 200 fathoms to 19 fiithoms from the surface ; 
thus illustrating one of the phenomena on which Mr. C« Darwin has 
thrown so much light. 

In looking at the statement of Captain Deoham, and at the vast 
number of desiderata that remain to be inquired into, it is not, 
therefore, too much to afRrm, that until our submarine knowledge 
shall have been vastly more extended tlian it is — until, in short, we 
know as much of the earth beneath the waters as of that which is above 
them — ^we are wanting in several of the most essential elements to ex- 
plain the proximate causes of the deflection of the great oceanic currents 
to which we have been adverting, as well as of the origin of many 
dimatal peculiarities. 

The geologist, meteorologist, and geographer, are indeed each of 
them equally interested in the determination of grand problems like 
these, which will teach us the forms of the submerged lands around 
which run the various streams delineated in the maps of Mr. Findlay. 
Such, for example, as that which, with its superjacent floating masses 
of " Sargasso," or sea-weed, circles in the Korth Atlantic, or tlie great 
whaling grounds of the North Pacific, around which the North Equ»- 
torial and Japanese currents flow : or, again, that mass between New 
Zealand and Australia which is encircled by the Australian current. 

In this last instance the geologist again steps in to help to solve the 
problem. The discovery of the enormous bird, the Dinoirnis, in the 
comparatively small tract of New Zealand, has naturally led him to 
suppose that there was once a much larger adjacent mass of land to 
provide for the sustenance of such huge creatures ; and hence it is a 
fidr inference, that the nucleus, around which the Australian current 
runs, is the central and higher portion of what was a large contiuent 
once united with New Zealand.* 

In the meantime, passing from such theoretical views, I seize on the 
one great submarine phenomenon indicated by Captain Denham^ to 
assure you that however it may be modified, I view it as of singular 

* Tlie tame reaMmiDg mav be applied to the Island tt Madagascar, -where e^ of 
birds have been found, which contain the substance of 240 hen's eggs. This isle 
may be the remnant of a former vast eastern consent now sabmerged. See 
Profenor Edward Forbes's proof* of the eMtence of such aooient oontinentik 
derived from the present insulation of certain groups of plants and animals. — 
Memoir » GeoL Surv,, vol. i» 
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importance in enabling naturalists to account for the marked separa- 
tion of tlie tribes of marine beings which at present exist in reg^ions 
widely separated from each other. For, vast depths are to maDj 
inhabitants of the sea (including all the mollusca) what great and 
snowy heights are to the animals of the land — perfectly impassable 
barriers. Now, whilst we have, in the profundity of parts of the 
present ocean, a distinct reason for the separation of aquatic races in 
our times, the near approach, on the contrary, to a general and uniform 
distribution of marine mollusca in primeval periods, as registered in the 
ancient sea bottoms, which have been raised to form our present conti- 
nents, compels me to believe, that the earlier geog^phical outlines of our 
planet were infinitely more simple than the present. In other words, 
that the oceans were then broader on the whole, the lands of less alti- 
tude, and the cavities in the sea bottom by no means so deep as those 
of our actual highly diversified outlines. For, had such very varied 
outlines prevailed in primeval periods, most unquestionably the same 
land-plants which are found in the old coal formation could not have 
lived from Spitzbergen and the Polar regions to temperate and even 
warm latitudes, and in nearly all longitudes ; nor could the same tribes, 
and oflen the small species of shells and other animals, have inhabited 
the most distant seas at the same period. 

It is this varied outline, as brought about after many revolutions and 
changes of the crust of the globe, which presents to the meteorologist 
that mass of complicated problems, so few of which have yet been 
sufficiently solved to enable us to arrive at definite laws respecting 
weather, or the causes of its seemingly capricious changes. But still, 
notwithstanding all its variations, there is a mean distribution of heat 
and cold, which restricts certain groups of creatures to each continent 
and sea ; and the more we can approach to a correct delmeation of 
these zones beneath the waters, as well as those above them, and com- 
prehend the nature of all tides and currents, the more perfectly shall 
we attain some of the highest aims of the physical geographer. 

Conclusion. 

If the discourse which I liave now read to you has fallen short 
of that which I delivered at the last anniversary, in analyzing the 
recent labours of geographers, you will, I trust, extend to me the 
same indulgence which you granted on a former occasion. In 
the year 1845, when I took leave of you after a former term of 
office, I pleaded incessant occupation in preparing a large work on 
Russia and the Ural Mountains as an apology for all defects. After 
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an iiiterval of eight years, I again say farewell with a similar pka ; 
for during the past year I have been endeavouring to put my various 
geological writings into order and to produce a condensed view of 
the history of the older rocks. That work, which but for my occupa- 
tion with this discourse would now have been published, may at all 
events have a bearing on geography. It may induce some of my asso- 
ciates to [Kinder upon the difference between the outlines of the earth 
during such early periods and those which now prevail, and to under- 
stand how, under dissimilar physical conditions, races of animals, very 
different from those of the present era, were the primeval inhabitants 
of our planet. 

Yet despite of all the labours of geographers, geologists, and natu- 
ralists, we have only to cast our eyes over the surface of the globe to 
see how vast is the unknown which remains to occupy the intellect 
ami rouse the energies of geographers for ages yet unborn. We 
are, indeed, only approaching to the delineation of other and vaster 
fields, in completing the surveys of which our successors will, per- 
chance, smile as much at our ignorance, as our contemporaries may sneer 
at the geography of the ancients. But the true inductive philosopher 
stands aloof from such criticism. He knows that every advance must 
depend on new observations, and that each successive generation can 
but establish some additional stepping-stones, whereby man may reach 
nearer to those limits which must ever separate him from Omniscience. 

In the mean time, as one among the zealous votaries in search 
of new phenomena on the surface of our planet, I have a true satis- 
faction in reflecting, that I have taken an active part in the establish- 
ment and progress of a Society like this, upon the continuance of 
whose welfare the cause of sound geography mainly depends. I have, 
indeed, been delighted to learn at the close of my Presidency, that 
the prayer to have suitable apartments allotted to us, which has been 
so long urged, and was so graciously entertained by our Koyal Vice- 
Patron, has met with the sincere good will of the present accomplished 
Premier — one of our original members, and for many years the Presi- 
dent of a learned body whose pursuits are closely connectetl with our own. 

As her Majesty's Government fully admits, that no scientific body can 
have stronger claims to such a consideration, and has expressed a 
wish to befriend us, I have a confident expectation that in the next 
autumn we shall assemble in halls of our own, though perhaps they 
may be granted to us for a term only, and until we can find a fitting 
resting-place in a great national Institute, in which the science of 
Britain will be for the first time united. 

VOL. xxiir. k 
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You were doubtless also well pleased to recognize, in the notice 
of a motion in the House of Commons given by the patriotic leader 
of British economists, the expression of afi honest desire to pro- 
mote, by every means in his power, the objects for which we are 
associated. Does not, indeed, the unprecedented augmentation of our 
members during the last year, including as it does the names of many 
distinguished statesmen of all shades in politics, sufficiently testify, that 
whilst we pursue geography for the love of the science, we at the same 
time are doing real, public service, and are laying the foundations of 
new and great commercial interests for our country ? 

The very name of my successor is an earnest of this feeling ; for in 
the ^jQtI of Ellesmere you have selected a nobleman who, succeeding 
to large hereditary estates, has attained the more durable distinctions 
of successfully communicating knowledge by his pen, and of aiding its 
diffusion among all classes with a liberal hand. To him I confide your 
interests, in the hope that he may enjoy as much true satisfaction as 
I have had in presiding over you ; and in the full conviction, that he 
will record with an eloquence to which I can lay na claim, the fresh 
triumphs of geographers in all parts of the world. 
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I 1.— Physical Geography of Western Tibet. By Captain H. 
Strachey, of the Bengal Army, F.R.G.S. (CroW Medallist.) 

Read November 22, 1853. 

\ Tibet. — As my purpose in the following pages is to confine 
' myself generally, if not rigorously, to the result of my own obser- 
•vations and inquiries, I shall say nothing more of Tibet in 
I general than may serve as a starting point to these, and explain 
ithe names and allusions which must often occur in them. 
' Tibet is an extraneous appellation unknown to the inhabitants 
fof the country we so designate, and apparently adopted by Euro- 

Kans through the medium of the Asiatic Turks and rersians, • 
lose Tbt some English writers have improved into Thibet^ and 
jFrench and Germans into Tubet. I cannot set aside a word 
rwhich long prescription has so completely naturalized in our 
^language, but in using it I shall retain the simplest form and the 
^iiearest to the Turkish original. The true autochthonous name 
of our Tibet is Bodyul^ which would be properly rendered into 
English Bodeland : it is also called simply Bod, The Bh4>t (and 
Bhotiya) of the Indians is no doubt derived from this word, 
although the Tibetans have stories otherwise accounting for the 
Indian name. The Hun and Hundes of the Hill Indians are 
about equivalent to our Tartars and Tartar y ; and whete these 
are used, the more correct terms are improperly restricted to those 
Tibetan stragglers who have crossed the Indian passes, and applied 
to the Himalayan regions in which they have taken up their abode. 
The Tibetans, no less than other nations, greatly corrupt the 
indigenous names, or invent spurious names of their own, for the 
foreign countries nearest or best known to them ; and the geo- 
grapner should understand these. Gyanak^ i. e. the Gieat Blacky 
is China, so called from the predominance of black (or dark blue) 
in the dress of the Chinese people : but a Chinaman is called 
simply Gyamiy i. <?. Great Man, and in Tibetan estimation he is 
pre-eminently such. Gyagar, i e. the Great IVhitc, is India, so 
I called from the general dress of the people. Gyascr, i, e. the 
VOL. xxiir. u 
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Great Yellow^ is Russia ; whether so called from the supposed 
prevalence of auburn hair or yellow clothing among the Russian* 
people, I know not Filing is a corruption of the Persian and 
Turkish JFarang, denoting Europe : Gyajiling^ i, e. Great Frattk- 
land, though properly signifying Europe, is commonly applied to 
British India, Horyul is Turkland — in the language of its own 
inhabitants Turkistan ; and particularly the South-eastern region 
next to Tibet, or the Kingdom of Kashehar, which some Euro- 
pean geographers have called — most improperly— Xtft/e Bu- 
charia. Sohyul is the land of the Sokpo, whom Europeans call 
Mongol, and Ae Turks Kilmak (both no doubt incorrect substi- 
tutions of a part for the whole). Such terms as Khamsok and 
Horsok are sometimes applied to the countries between East Tibet, 
S.E. Turkistan, and Mongolia ; denoting a mixture, whether real 
or imaginary, of Tibetans and Mongols, and of Turks and Mongols, 
where those countries border upon each other. 

The Indian Provinces next adjoining to Tibet are Ashong, i. e. 
Achatn, or Assam. Monyul, the whole of tlie Indian Himalaya, 
especially the Sub-Himalaya inhabited by Mon, i. e. Hill Indians. 
Lhopato, Lho-duk, or Lho-mon, the Bhotant of Bengal, or 
Bootan of the English. Its capital bKrashismchhosdzong, or pro- 
nounceably Tashichuzong^ i. e. the August City of Religion 
(improved by the English to Tassisudon and the like). Demqjongs^ 
i. e. the Goodly Reaion, the Shikim, Shikimpati, or SikAim, of 
Indians and English : the British cantonment in its lower part 
is rDorjegliug or Dorjeling (corrupted to Darjeeling and the like), 
a name equivalent to Vajrapura, or in plain Saxon ThunderboUon 
(otherwise the Place of the Heavenly Sceptre, or of the Precious 
Stone or Diamond) : Kangschan hJing, i. e. the Icy Mass, is the 
great snowy mountain on the N. border of this province, famous 
as the highest measured peak on the globe. Palbo is Naipal; 
Kyunam, Kumaon; Galdiya, Garhwal; Chongsa, Himalayan 
Garhwal; Kunu is the District of Knor, Kanor, Kanoring, 
Kananx, Kunawar, «Scc. ; Nyungti, Kullu ; Garzha, Lahaul. 
Panga of Himalayan Chamba, Paldar and Maru-Wardwan 
of Himalayan Kishtwar, are called by their native names. 
Kacheyul (vulgo Kachul) is Kashmir. 

The only part of Tibet with which the Enghsh have any direct 
acquaintance is that which borders upon the north-eastern con- 
fines of British India. This region extending from the mountain 
gorge of the Brahmaputra to that of the Indus, is probably little more 
than the western half of all Bodeland ; for the eastern region ex- 
tends to the western frontier of China, and to a greater breadth 
than the western, and the Tibetans thoraseives designate the latter 
sometimes Bodchan, i. e. Great Tibet, but its proper name is 
Kham or Khamyul; and I have no further concern with it for the 
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present. For the exploration of East Tibet we are indebted to 
•the French missionaries Messrs. Hue and Gabet, who, in 1846-7, 
traversed the whole breadth of Khamsok on their way from 
North China to the capital of Central Tibet, and of Khamyxd on 
their return to Central China ; and Mr. Hue's well known narrative 
of this most adventurous journey contains, 1 believe, the sole direct 
Curopean information regarding those parts of Tibet. 

The region known to us as lying behind the Indian Himalaya 
is a belt of high mountainous table land, narrow compared with 
it3 length, and (to the best of our imperfect knowledge) subsiding, 
on its N.E. border, into the plains and sandy deserts of Turkistan 
and Khamsok. This part of Tibet is called Bod, i. e. Tibet 
proper^ or Central Tibet, at its E. end, and Nari at its N.W., 
the former division being the shorter of the two, but probably the 
broader, and certainly the more populous and civilized. 

The line separating Bod from Nari may be taken approximately 
as a continuation of tnat dividing the E. end of Naival from the 
British dependency, or annexure, of Dernqjong^ which latter is also 
the demarcation of Indian races from those of the Tibetan family 
on the S. slope of the Himalaya (or more strictly, of the predomi- 
nance of those races in the Sub- Himalaya). The division of Nari 
from Bod is partly natural, inasmuch as the elevation of the 
country becomes inimical to agriculture and population to the westr- 
ward, and lower, warmer, more habitable, and more cultivable to 
the eastward. But there is no great geographical landmark that we 
know of, nor anv ethnical or political separation of the inhabitants. 

Bod proper is subdivided into several territories, provinces for 
extent, tnough mere districts for population. These are (from E. 
to W.) Kongbo, Takpo, dvVs, and gTsang ; and perhaps others. 
Kongbo being so warm as to admit the general cultivation of rice, 
and so moist as to be well wooded with natural forest, may be 
reckoned with probability to lie about the valley of the Brahma- 
putra immediately before its downward passage to the noxious 
climate and barbarous people that oppose the ascent of the English 
explorer from Ashong. 

In dvUsy already elevated into a cold climate, lies the Gyalsa 
{i.e. Capital) of all podeland, the City of Lhasa (t. e. God^s-ground), 
the Rome of Tibet ; which has been rescued from an almost 
mythical obscurity by the enterprising French travellers above 
mentioned. Of Tsang and its monastic capital Tashi Lhunpo 
{the August Lump) the English reader may find a faintj dreamy 
sketch in the pleasing narrative but vague geography of Turner. 
These two provinces are often coupled together in Tibetan phrase- 
ology under the name of Utsavg (merely an abbreviated compound 
of the two names), which may be taken to signify generally Central 
Bod, as distinguished from Nari and Kham. 

b2 
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Lhopato and Demojong being inhabited by Tibetans retaining ^ 
their own language, manners, and governments (more or le® 
modified by Indian influences), would be included by a Tibetan 
geographer in a complete account of his own country; but in 
physical geography they belong rather to India. Regarding the 
former of these provinces information may be sought in the pages 
of Turner and remberton ; and the latter has recently been laid 
open to the arts and arms of Dorjeling. 

Nari, or Westeim Tibet, — Nari is divided by the Tilietans into 
three great provinces, viz., Mangyul^ Khorsum^ and Maryvl. The 
first of these is nearly conterminous with the present kingdom of 
Naipaly but not extending quite so far to the VV. It is probably 
as broad as that country, or broader, with near an equal area, but 
not a hundredth part of its natural and political resoiu-ces, being 
so elevated, cx)ld, and dry as to support little beyond a scanty 
population of shepherds with a few small villages in the warmest 
parts. The chief districts of this province are (reckoning from E. 
to W.) Tingri {Lawn Mountain)^ Slielkhar {Glass Castle) y Nya- 
iiam^ Khyirong {Dog Valley), Chamslien Tsuglakang (containing 
a Tibetan University /), and Kungtang, on the southern boitier ; 
and some of them forming the heads of valleys that enter Naipaly 
and containing agricultural villages : Zangzang, Kyado, Semuktd^ 
Saka, NyugUy Tradum (a monastery), Troshot, and Shamtsang 
are in the central part, all high pastoral upland ; and the Dzong^ 
or seat of local government of the whole province, is at Saka (other- 
wise a mere shepherds' hamlet) : BongMadma in the N.W. quarter, 
also pastoral upland, tliough belonging geographically to Mangyul^ 
is, and has been for many centuries, included in the government 
of Nari' Klior sum. I know little beyond the names and relative 
position of all these places ; nor can we expect to learn much of 
Nari'Mangyul whilst Naipal itself is debarred to the English 
traveller. 

Nari' Klior sum is that N.W. extremity of the Chinese Empire 
(but not the westernmost, for Kashgar extends to the meridian of 
Peshawr) with which the British have been in contact since they 
annexed the Himalayan provinces between the Sutluj and Kali ; 
and Nari' Mary ul, the JJ.W. extremity of all Tibet, comprising 
the modem provinces of Ladak and Baltic already well known by 
the descriptions of Moorcroft and Mr. Vigne. When I use the 
term West Nari, it may be understood to mean all Nari- Khor sum 
and Maryul, to the exclusion of Mangy ul, and my own explorations 
are confined to this region. 

I leave the Indian confines of Western Tibet to the Indian 
geographer ; and most parts of them, W. of Naijml, have been 
explored and described in detail 

With a small exception, we know very little regarding the 
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countries that bound it on the N.W. and N.R In the former 
direction it seems pretty certain that the great mountainous mass 
of the Tibetan table-land and Indian Himalaya is continued much 
in the same style till it ends abruptly about the 40th parallel of 
N. latitude, in the mountains which the Turks call Bulut Tag 
(i. e. Cloud Mountains)^ E. of Samarkand^ and S. of Khokand, in 
the very centre of Asiatic Turkistan. This name is almost as 
significant of great height as the Himalaya {Abode of Snow) 
of the Indians ; and the blank in civilized habitation, the separation 
of empires, and the scanty commercial communication in that 
quarter, seem to point to the same conclusion ; though no actual 
account of the region that I know of is to be found in any of the 
published Geographies. The former direction of the chain is 
perhaps continued beyond the Bulut Tag towards the Aral Sea, 
but if so, in mere hillocks compared with the mountains of Pamir 
and Nari. In elevation and mass, however, these mountains have 
a decided continuation, with a very acute change of direction, in 
the great chain which the Chinese geographers call Thian-Shan 
(i. e. Celestial Mountains) projected to the eastward, through the 
eastern extremity of Turkistan. The Afghan range, which con- 
tinues the watershed of the Indian regions to the westward, can 
only be looked upon as a long spur or branch much inferior in 
elevation to the main trunk, the nigh masses of the Hindu Kush 
being as it were the point of articulation. 

Mr. Wood's description of Badakhshan and Pamir presents a 
remarkable likeness to a province of the Indian Himalaya (such as 
Kanor\ communicating by a valley gorge (as that of Tsotso) with 
a Tibetan upland (like Rupshu). On both the summits we have 
15,000 feet lakes embedded in 19,000 feet mountains, with the 
same zoology of domestic yak and wild sheep ; and the Khirgiz 
even is cousin-germau to the Changpa of Nari. 

The countries occupying the main mountain mass between 
Pamir and the N.W. extremity of Maryul (including Kafiristan^ 
Chitraly Yasen^ &c.) have been so completely barred against 
European research by the barbarism of their inhabitants, that 
their names even are uncertain, and we know scarce anything 
of their geography beyond the fact of their being highly moun- 
tainous ; but the turbulent and predatory character of the people 
would prove them to be ethnically related to the Afghans rather 
than the Western Tibetans ; and as they exhibit themselves in 
their national role of gane-robbers up to Gilgit^ on the frontier of 
Baltic I shall consider Tibet to be terminated there by the south- 
ward turn of the Indus towards India, and by the lofty spurs of 
mountain which project to the northern point of the nver bight 
from a Turkish watershed, dividing the north-western extremity 
of Balti from the non-Tibetan countries of Nagar^ Hunz^ Kanjut^ 
and Gilgit. 
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E. from this point the northern confines of Tibet are better 
determined, as &r E. as the meridian of 82° or 83**. Native in- 
formation from the side of India and Tibet (the best of it collected 
by Moorcrofl), coupled with the Chinese geography imparted to 
Europe by the savans of Paris and Beriin, and the very slender 
accounts of one or two antique European travellers, assure us that 
the mountainous table-land descends in that direction, by hilly 
flopes similar to the Suh-Himalaya^ to a great plain like that of 
Inaia, extending indefinitely to ttie eastward, and inhabited by 
true Asiatic Turks, of late years under Chinese government This 
northern mountain slope is almost uninhabited, and in its upper 
part naturally very barren from elevation, cold, and excessive 
dryness of climate ; but the plain below is well cultivated by a 
civilized population, excepting its S.E. quarter, where scarcity of 
water ana abundance of sand convert it into an impracticable 
desert, apparently the S.W. extremity of the great Shamo or Cobi 
of the Chinese geographers. 

Tlie Chinese-Turkish provinces lying next to the mountain 
foot are Kashgar^ at the N.W. end, in the corner between the 
BuhU Tag and the Thian Shan ; Yarkend, below Pamir Kanjut 
&c., and Balti ; and Khotan^ under Ladak and Nari-Khorsum. 
The communications between BcUti and Yarkend are now almost 
closed by political barbarisms, superadded to natural difficulties, 
and the only extant intercourse between the Turkish and Tibetan 
countries confined to one oblique line between Ladah and Yarhend. 
The direct passages firom Nari-Khorsum to Khotan are totally 
unused, but I am well assured of their existence, and in the lower 
part of the mountain slope lies the fertile and populous district of 
Serikia, through which there was once, accordmg to Moorcroft, a 
high road from Gar to Khotan, 

From information of my own, as well as from Klaproth's map, 
I gather that the province of Khotan lies further S. than Yarkend ^ 
and consequently that it can adroit of no great expansion of the 
Tibetan table-land up to the meridian of 82^ or 83° ; but E. of 
that my information of the northerly confines of Tibet becomes as 
vague as our European versions of the Chinese maps ; yet it seems 
certain that the civilized regions of Nari-Mangyul and U- Tsang 
are still confined to a narrow belt. The inhabitants and travellers 
of thb zone complain of the incursions of a lawless tribe who 
occupy their northern borders, and are said to call themselves 
Bundur^ though by the civilized Tibetans commonly termed 
Kyampo, i. e. Nomads^ which is vulgarly corrupted into Khampa^ 
and so improperly confounds these demi-savases with the peace- 
fill and civilized people of Eastern Tibet. The Rundur are said 
to be essentially Tibetan in their physique and language, but bar- 
barous in dialect and manners, almost independent of the Chinese 
government in their own hamits, and visiting the civilized regions 
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i>a their S. as much for plunder as for trade. The last stragglers 
of them come as far W. as Gar and Ruduk of Nari-Khorsumj 
but they chiefly infest the roads between Nari and UTsang^ 
avoiding the government parties, but robbing private persons, 
sometimes kilhng, and even, it is said, eating them ; the best of 
them, however, occasionally doing a little honest trade in shep- 
herds' products. They dwell in tents only, roving much from 
place to place, and live exclusively on the flesh and milk either of 
their domestic cattle — horses, yak, and goats and sheep — or of the 
Tibetan antelope (2T5(?«), which they catch in snares or pitfalls 
(fire-arras being scarce among thera) ; and com or any other 
vegetable food is hardly known to them — they are, in short, com- 
plete Tartars. The country of the Rundur cannot be over 
accessible to the civilized Tibetans themselves, and they certainly 
know very little about it, although the Chinese geographers have 

fretty well sprinkled it with lakes, rivers, mountains, and names, 
or my own part I exhaust my knowledge of its natural geography 
by saying that it is elevated and mountainous, and apparently the 
northern part of the Tibetan table-land, bounded on its N. by the 
S.W. end of the Great Desert, which itself may be very elevated 
here, as the Russians have found some parts of it at the N.W. 
end. This desert is well known to extend as far as Khcian, and 
completely hems in that province on the E., leaving its only ex- 
ternal commimications towards the plain of Yarkend or the moun- 
tains of Nari. 

General River System. — Nari-Mangyul is separated from Nari- 
Khorsum by a natural landmark, viz. a transverse mountain ridge 
running from the N. face of the Indian watershed, more or less to 
the N., across the breadth of the central upland, and itself consti- 
tuting a great watershed that divides all Nari and UTsang into 
two main basins of drainage. The major axes of both these lie 
parallel to the longer direction of the table-land, till they attain 
the further extremities of Bod and Nari respectively, where they 
become deeply sunk, and turn rather abruptly through the Hima* 
laya to enter the plains of India. 

The river that carries the drainage of Nari-Mangyul and 
UTsang to the south-eastward is called by the Tibetans the 
rTachok Tsangspoy u e. Horse River. The best of my Ladak 
informants could not assure me positively of its course below 
Lhasa^ but assented fully to its identification with the main trunk 
of the Brahmaputra river, as asserted (and all but established) by 
the geographers of Bengal. The river which drains the greater 
part of West Nari to the north-westWard, called by the Tibetans 
tHyenge-TsangspOy i. e. Lion River, is now well established (by 
the explorations of Mr. Vigne, and subsequent surveys of Lieut 
11. Young) as the chief source of the Indus— a fact which English 
geographers have had to rediscover for themselves within the 
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last half century, though I find it distinctly stated in a book (and 
that not professing geography) written by a Tibetan monk 250 
years ago. 

But the Indus is not the only river of West Nari ; all the S. 
part of Nari^Khorsuniy and a small eastern comer of Maryul, are 
drained by the heads of the Indian Satadru^ v. Sutluj^ the chief of 
which, called by the Tibetans Langchen TsangspOy i. e. Elephant 
River y originates in the southern part of the transverse watershed 
that divides Nari-Khorsum from Mangyul (the heads of the 
Indus occupying its northern part), and breaks through the 
Indian Himalaya in Upper Kanor. 

If we conceive the whole breadth of Asia towards its medial 
meridian to be divided into three great zones, approximately 
parallel to the equator, of which the northernmost or Siberian 
drains into the Polar Seas, the central or Turkish into inland seas 
or sandy deserts, and the southern or Indian into the Indian 
Ocean— the western half of Tibet will occupy the very northern- 
most border of the last region, forming in this respect an easterly 
continuation of Afghanistan^ and the great S. Asiatic watershed 
will lie along the northernmost confines of the Tibetan table-land, 
dividing Tibetan from Turkish waters, and altogether behind the 
Indian Himalaya. The western prolongation of this watei-shed 
has been repeatedly crossed by English travellers in the hills of 
Afghanistany but in all Tibet only just touched at a single point 
of Maryul ; Dr. Thompon having in the summer of 184S crested 
the Karahorum Pass, wnich divides a northern affluent of the Indus 
from a stream pretty well known to join the river of Yarkend^ 
and Mr. Vigne in Khapalu of Baltic and myself in Nubra of 
Ladakj reacned terminal glaciers, supposed to be upon the S. 
slope of the same watershed ; but with tliese exceptions the Tibetan 
line is unexplored, and known only by meagre native reports. 

Persons not familiar with mountain geography are apt to con- 
sider a main watershed as identical with a high mountain range, 
and the idea is of course founded on natural facts ; but in detail 
the exceptions almost exceed the rule, and the chief watersheds 
will often be found to follow the lowest of the ridges — mere valleys 
even — and the channels of drainage to cross the highest ; nor will 
this be thought strange if we regard the depth and number of the 
fissures that intersect these mountains, often directly transverse to 
the main lines of elevation, and the sufficiency of the slightest slopes 
to establish a flow of water no less positive than the steepest. 

The line that I have termed the Indian watershed is not the 
crest of the great Himalaya as seen by the Indian observer, but 
a succession of valley heads much depressed, and penetrating that 
mass to such a depth (in Kumaon and Garhwal^ according to my 
brother, 35 miles) that the passes from India to Tibet are never 
visible from any station fairly S. of the perpetual snow. These 
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recesses are of various depths ; the smaller and more numerous 
discharge the shorter sources of the Indian rivers, such as the Vet 
of Kashmiry the Chandra-Bhaga of the Panjah Himalaya^ the 
Jamna and Ganges of Hindostan, and no doubt many tributaries 
of the latter flowing from Naipal to Bengal; but a few of them are 
so great as to form an absolute break through the outermost ranges 
of die snowy mountains, and make the sources of some of the Indian 
rivers absolutely Tibetan or Trans- Himalayan^ such as the heads 
of the Tsotso Sutlujy the Kamali Gogra Piirang^ or Mapcha riVer 
(in S.E. Nari-Khorsum), one branch of the TrisuUGandaki (the 
Tibetan Khyirong) and die Aran-Kosi (?) of Naipal, The passage 
of the Langchen SutluJ is intermediate, as it were, between such 
indentations and the two great penetrating fissures of the Indus 
and Brahmaputra. The northern or Turkish watershed of W. 
Tibet may possibly be indented and depressed in the same style ; 
but we have no data for safe speculation on the subject 

The Tibetan table -land lying between the Indian and Turkish 
watersheds may be regarded as the flat top of a great embankment, 
exhibited in all its thickness in the scarp of the Indian Himalaya ; 
the summit, though deeply corrugated with valleys and mountains 
in detail, being in its general relief laid out horizontally at a height 
little inferior to that of its southern scarp. The highest summits 
as yet known and measured certainly lie upon the Indian water- 
shed (or even projected beyond it to the southward) ; and the 
abundance of large glaciers in the Turkish watershed of Maryul, 
in spite of the very dry climate of that region, with their general 
absence in the central parts of the table-land, is indicative of 
greater height in the former ; yet very lofty summits are to be 
met with in all parts of the interior, some of which when measured 
may perhaps prove equal to the highest peaks of the Indian Hima- 
laya ; and the passes which must be crossed to get from one 
Tibetan valley to another, even in the very central axis of drainage, 
generally equal those by which Tibet is reached from India ; so 
that on the whole, I think the medial depression is but faintly 
marked in the beds of the main rivers, without much affecting the 
mean elevation of the mass. 

As none of our modern travellers have visited any part of the 
great transverse watershed that divides the heads of the rTachoh 
from those of the Langchen and Senge rivers, or Nari-Mangyul 
from Nari-Khorsum^ for any vague idea of its character we are 
left to our own conjectures and native report. In the former we 
must not lose sight of the general habitudes of the mountain 
watersheds above adverted to ; but the latter leads us to suppose 
that the separation of the drainage (in its southern part, at least) 
is marked by a well-defined mountain ridge articulated to some 
great Himalayan mass, and running some way northward across 
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the table-land. The high road fipom West-Nari to U-Tuxng 
crosses such a ridge by several passes, of which the most frequaited 
is called Maryum La^ and this in Tibetan statements is commonly 
reckoned the boundary both natural and political, though essen- 
tially but one point in it, as the term La means an individual pa^, 
and not a whole mountain range. 

From this, norUi-westward, my geography becomes more definite, 
and embraces the results of my own personal explorations. 

JVest'Nari indetaiL — The general directicm of fVest-Nariis S.E. 
and N.W. in its longest dimension — that is, Maryum La lies ap- 
proximately in E.long. 824^ (or adegreeE. from Mamisarouxir\^nd 
the southernmost point of iVan-J^(7r^in, on the Indian Himalayaof 
N. W.Naipaly reaches probably to N. lat. 30°. The southward bend 
of the Indus^ where it leaves Baltic lies near the meridian of 75° E. 
long., and no part of Tibet seems to extend further W. Its 
northernmost extension at this end is probably about 36^^ N. lat 
The direct length of the major axis of this tract is near 600 miles 
in a straight line drawn from S.E. to N.W. : the undulated 
line of the Indian watershed, with all its sinuosities, perhaps ex- 
ceeds 700. 

The furthest personal explorations of English travellers at the 
S.E. end have extended only to the W. shore of Manasarowar^ 
about long. 81° 20' (Moorcroft and Hearsay, 1812 ; H. Strachey, 
1846 ; J. E. Winterbottom and R. Strachey, 1848), and to the 
middle of Purang, in lat. 30° 15' (H. Strachey, 1846) ; but we 
have obtained a distinct though distant view of'^the mountains in 
this quarter as far as E. long. 82° ; and native information regard- 
ing the remaining comer to the S.E. has been tolerably precise. 
To the N.W., Mr. Vigne, in 1832, was the first to reach the turthest 
westing of tlie Tibetan Indus and of all Tibet, near Acho of Lower 
Baltiy about E. long. 74° 50' ; his furthest northing, in Shigar of 
the same province, was about N. lat 35° 40', still something short 
of the Turkish watershed. The subsequent explorations of Lieut. 
R. Young, with Messrs. J. E. Winterbottom and the late P. 
Vans Agnew, in 1847, extended a little further N., viz. to 35** 50', 
in the small valley of Haramosh, at the north-western extremity of 
Balti. In the adjoining valleys of Gilgit the same travellers got 
as far W. as E. long. 74° 25 , and as far N. as N. lat. 36° 20', 
at the latter point reaching a glacier, perhaps of the Turkish 
watershed ; but this district I suppose to lie without the limits of 
Tibet. 

Our knowledge of the breadth of this region is not so precise ; 
for the Turkish watershed has been actually crested at one point 
only, as already mentioned, viz., by Dr. Thompson, at the Kara- 
ko7*umj in 1848. A straight line drawn from that point to the 
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south-westward, and perpendicular to the longer axis, meets the 
watershed of Kashmir^ near the Zqfi La, and measures more 
than 143 miles. In my explorations farther E., I reached a point — 
viz., tfie E. head of the Chang-Chenmo valley — ^more than 150 miles 
in the same direction, from the watershed between sPiti and 
liupehuy but without attaining any knowledge of a Turkish water- 
sh^ Still E. of this our explorations are narrowed again by the 
diplomatic cordon of the Chinese, till they end at the points first 
mentioned, in the S.E. comer of Nari-Khorsum, leaving all the 
north-eastern quarter of that profince comparatively unknown : 
but native reports attest the existence of a large belt of high pas- 
toral uplands, thinly inhabited by Tibetan shepherds, and subject 
to the government of Gar. In tialti, the explorations above men- 
tioned make the probable position of the Turkish watershed only 
about 100 miles (of direct map distance SW. and N.E.) from the 
N.W. extremity of the Indian watershed, between Hasora and 
the Kishenganga. On the whole, we may consider the transverse 
breadth of West-Nari, from the Indian to the Turkish watershed, 
to average 150 miles, being less at its W. end in Bdii, and more 
at its E. in Nari-Khorsum. 

The total area given by these dimensions i^ 90,000 square 
miles ; but it is impossible to say whether this includes any part 
of Bong-Madma — itself a very extensive district — or excludes the 
whole of it. 

There is no marked natural boundary between Nari-Khorsum 
and Maryul; with the exception of one small part, where the present 
political or diplomatic boundary coinddes with a transverse moun- 
tain range and a watershed of the Sutluj and Indus. This boun- 
dary approximates to the meridian of 79° ; but the S. end of Nari- 
Khorsum projects half a degree further W., and the centre and 
N. oi Maryul as much to the E., so that the mean line runs about 
S.S.W. and N.N.E. It roughly bisects the length of West-Nari; 
but if NarirKhorsum be broader than Maryul (as seems probable), 
the former will contain about 50,000, and the latter 40,000, of the 
90,000 square miles above assigned to the joint area. 

A natural difference does exist in the general characters of JVan- 
Kkorsum and Maryul, like that which I supposed to demark 
Mangyul from U- Tsang ; viz., the greater depression of the valleys 
in Maryul as they approach towards the exit of their drainage by 
the gorge of the Indus, and consequently the greater warmth of 
their climate and suitability to agriculture ; whereas the high and 
cold uplands, fit for little but pastoral uses, occupy the greater 
part of NarirKhorsum : but the two characters are somewhat 
blended in parts, nor separated by any geographical landmarks ; 
and the line of division lies rather to tne \V. of the diplomatic 
boundary above noticed, so as to include the eastern parts of 
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Maryul with Nari-Klwrsum. More explicit information on this 
head will follow. 

(Geographical Subdivisions. — Before describing the geogra- 
phical details of these countries, I shall state the names and 
general positions of their principal subdivisions. mNarisj com- 
monly Nari, signifies the Clear or Pure^ an appellation appro- 
priate enough to the fine air and water or this country. 
Khorsum signifies the Three Continents^ or circumscribed tracts, 
into which Tibetan ffeocraphers have divided the province : 
these are — Ruduk on the N., Guge on the S W., and Purang on 
the S.E. Ruduk is said to be encircled by lakes, Guge by rocks, 
and Purang by glaciers or snowy mountains ; and though some- 
what open to criticism in detail, these expressions have a general 
significance founded on facts of the natural geography. Ruduk is 
traversed, though not encircled, by the largest of all the Jakes of 
iVart, and contains others of less note ; and the prevailing cha- 
racter of the whole district is a succession of flat lacustrine valleys, 
similar to those that contain the existing lakes, and often perhaps 
exhibiting marks of others now extinct, such as the Tibetan peasant 
can appreciate in the gross as well as the European geographer. 
If we take the Tibetan word brak (v. tak) in the same sense as the 
geologist uses our word rocA, and with its own particular import 
of precipitous form, we shall find it fully characteristic of the 
central parts of Guge^ where the precipices of conglomerated 
alluvial earth are unequalled in all Nari^ and probably in the 
whole world. In like manner the mountains of Purang are actu- 
ally pre-eminent for snow — a joint consequence of their great ele- 
vation, southerly position, and close connexion witli the Indian 
Himalaya. 

The Three Continents above described do not exactly express 
the existing political subdivisions of Nari; at the present day 
they add a fourth district, Gary which occupies the central part, 
and is dignified by the seat of provincial government bearing the 
same name, which signifies a Cantonment; and Gar is, in fact, a large 
encampment of tents, and not a town of houses : Garoo^ Gartokh^ 
Gardoky Gorfopey &c., are Indian and English corruptions of this 
name. Namru is a small subdivision, on the west side of Gar 
proper. Tashikang, i. e., the August Ahode^ a monastery giving 
its name to the district upon the Indus next to the Ladak frontier. 
Seng, i. e., tlie Lion^ suodivided into Seng Tot and Seng Mat^ 
i. e., th^ Upper and the Lower Lion^ is a large district at the 
head of the Indus, and either gives or takes the name of that 
river. Matsa lies in the unexplored part of Nariy at its N.E. 
end. 

Purang is subdivided into four districts ; viz., Purang proper, 
the seat of the Tibetan dZong^ or district government, in the S. W. ; 
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Kangri^ i. c., the Iceberg or Glacier^ on the N.W., containing the 
lake {Mariasarowar) and mountain {Kailash) that form the 
Tirthapuri^ i. e. Fulfilment of Indian Pilgrimage ; Horba^ i, e. 
Turkey y extending up to Maryum La on the S.E. ; and Bongba^ 
or Little Bong, a pohtical or geographical connexion of the great 
Bong^Madma, on the N.E. 

Guge was formerly called Zhangzhung, but the latter name is 
now obsolete. It contains at present two of the Tibetan dZong, 
one enthroned at Tsaprang on the SutluJ, in Guge Central and 
Proper, and the other at Daba in the south-eastern quarter. 
Rongchung, i. e. the Little Valley district, lies to the W., on the 
lower part of the Suiluj\ and Chumurti to the N.W., next Ladak; 
Tsotso, on the extreme W., though now-a-days a political appen- 
dage of Tashikang and Chumurti, under the government of Gar, 
belongs in physical geography rather to MaryuL 

Ruduk comprises — Ruduk Proper, the seat of a dZ^ong, upon the 
Ladak frontier, south of the great lake of Pangong ; No to the 
N. of it ; and TsaJta, i. e. the Salt-Jield, an extensive but unex- 
plored tract to the eastward. There may be other subdivisions of 
this district, but little is known about it. 

Maryul signifies in Tibetan tJte Low Country, a term appropriate 
to the character of its inhabited valleys as contrasted with 
Nari'Khorsum ; but the name is now obsolete, and superseded by 
the modem appellations of Ladak ^ and Balti, Ladak occupies 
the larger and south-western portion of the country, which is in- 
habited mostly by Budhists ; and Balti the extreme N.W., of which 
the population is exclusively Musalman ; but there is no definite 
geographical boundary between the two, and the pohtical division 
is somewhat complicated. The boundary between the Musalman 
and Budhist Tibetans crosses Maryul about the meridian of 76.^° 
at its S. end, and 77^ at the N., leaving perhaps one-third of the 
whole area, or 13,000 square miles, to the former, and two- 
thirds of it, or 27,000, to the latter ; but some of the Musalman 
districts were disputed, and others always possessed, by the 
Budhist Principality, up to the time of the Do^ conquest 
(1835-42), and the latest boundary of the Gyalfu (i. e. King) of 
Ladak reached, at its S.E. end, to the merijjian of 75|°, includ- 
ing about 2,500 square miles of the Musalman country in that 
quarter ; so that Balti is thus reduced to little more than 10,000 
square miles, and Ladak extended to near 30,000. 

The name of Ladak has a local as well as a general sense ; 
belonging originally, and still in particular, to the central district 
in and about the valley of the Indus, and in the middle of 
which is situated the capital Le The S.E. quarter of this 
is called Rang, which is properly a mere geographical term, 
denoting a deep Valley. Hanle occupies the south-eastern ex- 
tremity of Ladak, next to Nari-Khorsum ; and Kahzhung, on the 
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highest part of the Ladah Indusy is geographically the northern- 
most part of this district ; though the Tibetans make it politically 
an appendage of Rupshu^ which is a large district in the 8. 
Tanktse^ in the N.E., includes Pangong^ so called from the lake 
of that name, adjoining Ruduk of Nari. Nubra is the north- 
western district, and Yarma^ i. e. Upner Nubra^ a northern sub- 
division of it £. of this there is a large tract of savage, unin- 
habited country, belonging politically to Shayok of Tanktse, but 
without any general name of its own, and ror want of which it 
may be called after that place. 

Zanphar^ i. e. White Cojfper^ though politically a province of 
itself, IS geographically part of Ladaky in the S. W. quarter. It 
includes sTot^ i. e. Upper ^ and Sham^ i. e. Lower^ 2jangskar ; 
LungnaK the Black Vale^ in the S.E. ; and Khamak^ the Black 
Castley which is geographically the N.£. comer of Zangskar^ though 
at present politically attached to Ladak proper^ which adjoins it 
on the N. 

Purik comprises roughly all the Musalman country at the 
western extremity of Ladak^ towards Kashmir and Balti: its 
chief districts are Purik proper. Sum or Suru Kartse^ and J%m- 
bapsy which last the Kahsmiris improperly call Dras, after its 
chief village. 

Besides those above mentioned, there is the district of 
sPitiy including its southern subdivision tfPtVi, which belonged 
politically to Ladak^ till it was annexed to the hill provinces of 
British India ; and in moat of its geographical characters it assi- 
milates with the former country, though in position it projects 
further to the S. W. than the general run of the Tibetan frontier, 
and alignes rather with the valleys of the Indian Himalaya ; the 
Indian watershed, however, not being easily definable in this 
quarter. The area of sPiti is about 1,500 square miles, lying 
without the limits above assigned to Nari-Maryul^ which, if 
added to Ladak^ will make the total area of the Gyalfus Prin- 
cipality, as it existed in 1835, fully 30,000 square miles (at which 
it was estimated by Moorcroft in 1821). 

The districts of Balti are, I believe, mostly named after their 
Khar^ i. e. Castles^ or seats of local government ; but the central 
district, containing the capital town sKardo^ is probably BcUti 
Proper. The others are — Chorbat Khapalu and Kiris, in the 
northern valley, on the E. ; Kkartaksho Tolti and Parkuta, on 
the main Indus to the S.E. ; Shigar, with the subdivisions of 
Barsho and Braldo^ on the N.W. ; Rongyul or Rorigdoj in the 
valley of the Lower Indus, on the W. ; and Hasora at the western- 
most extremity of Balti, and of all Tibet. As I have seen 
nothing of Balti myself beyond the small comer of Chorbat^ and 
my knowledge of the rest is secondhand, what little I say of it 
must be taken ^* cum grano." 
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I subjoin a classified list of all the Tibetan provinces and dis- 
tricts mentioned in the preceding pages. 



Bod, 

or 

Bodyul 



Khaniy Khamyal, or Bodchen. 
' Takpo. 
KongbOk 
dvUs, T. U. 
Tsang. 

Lfao-Pato, or Lho-Bruk, &c 



Bod, or U-TsaDg 



^Nari 



Mangyul 



Nari-Khorsum * 



Zangzaog. Shamtiang. 
Kyado. Tinffri. 

Semukul. Shelkbar. 
Saka. Nyanam. 

Nyngo. Khyirong. 

Tradum. Chamshen^Tsaglakang. 
. Troshot. Kungtang. 
Bong-Madma. 

{Bongba. 
^. 
Punuig. 

f R*«« / S. Tot 
J^8\S. Mat. 
\ Gar. Namru. 
(Tashikang. 
Matsa. 

«-<>«* I SSTk. 

I No. 
rDaba. 



Gar. 



(Guge 



{Guge. Tsaprang. 
r 



MaryHl 



Ladak 



Baiti 



Rongchnng. 
I ChomnrtL 
Tsotso. 
Hanle. 

Kakzhung. 
Rnpshu. 

RODC. 

Tauktse. Pangong. 

Shayok. 
Nubra. Yarma N. 
Ladak. Le. 

Kharnak. 

ZangskarJL^ngnak. 
aPiti. sFin. 

(Parik. 
^Purik jSuru. Kartoe. 

(Hembaps. 
Cborbat. 
Khapala. 
Kiris. 

Khartaksho. 
Tolti. 
Parkuta. 
Balt|. sKardo. 

S^^^^MBraldo. 
Rongynl or Roogdo. 
Hasora. 
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The names above given are proper names^ of fanciful or trivial 
meaning when they have any. But the Tibetan geographers have 
also some purely natural divisions of their country. They divide 
the breadth of all Nari and U-Tsang into three zones, each ex- 
tending along the whole length, viz., the Lhogyut^ i. e. South-- 
landsy which occupy the third next to the Indian Himalaya^ com- 
municating by passes into Monyul, and sometimes penetrated by 
the heads of Indian rivers ; the Zhunglam^ i. e. the Mid-tcay^ or 
central zone, which is traversed longitudinally both by the main 
axis of drainage and by the principal line of communication be- 
tween the several provinces of W. Tibet ; and the Changyuty i. e. 
North-lands, whicn occupy the northern zone towards Turkistan 
and the Rundtir country. 

Each of the chief provinces has its share of all three zones ; 
reckoning from N.W. to S.E., the Changyut will comprise Shigar, 
Kirisy Khapaluy and Chorbaty of Balti; Nuhra^ Shayok, Tanktse, 
and Pangong of Ladak ; Buduk, Tsaka^ and Matsa^ of Nari- 
Khorsum ; and Bong-Madma of Mangy ul : the Zhunglam-Rong- 
yulj Central Baltic Parhuta, Tolti^ and KhartaksJio^ of Balti; 
Purik Proper J Ladak Proper^ Rong Ladaky and Kakzhungy of 
Ladak; Tashihangy NamrUy Gar Propery and Sengy of Nari- 
Khorsum; and Shamtsangy Troshoty Tradum, NyugUy Sakay 
Semukuly Kyadoy and Zangzangy of Mangyul : and the Lhogyut — 
Hasora of Balti; Hembaps, SurUy Zangskary Lungnaky Rupshuy 
sPitiy and Hanky of Ladak ; TsotsOy Chumurti, Rongchungy Gugey 
Dabay Kangriy Purangy Ilorbay and Bongbay of Nari-Kliorsum ; 
and Kungtangy Chamshen-Tsuglakangy Khyirongy Nyananiy SJiel- 
khary and Tingriy of Mangyul. 

The chief natural significance of tiie three Tibetan zones con- 
sists in the arrangement of the rivers, which generally preserve 
a main trunk in the Zhutiglam with branches in the ChaiigyxU and 
LliogyvJt ; and in the differences of hygrometric climate, winch make 
the southern zone more moist and snowy than the others. But 
the classification appears to be disturbed here and there, either 
by natural irregularities in the plan of the country, or by the in- 
trusion of political elements : nor can I answer for its application 
farther E. than U- Tsang, Thus the Zhunglam is by some con- 
sidered to pass from Gar into Kangri and Horbay because the 
Gyalam, or ai-tificial High roady here lies to the S. of the natural 
Mid-way ; and Demojong and Lhopato may be reckoned parts of 
the Lliogyuty though anomalous projections beyond the natural 
limits of the zone. 

Another and important natural classification will be described 
further on. 

Vertical Formation of the Table- Land, — Having sketched Uie 
general plan of Nari in horizontal extension, I must now explain 
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its Tertical relief, as this is developed on such a gigantic scale 
that no true idea bf the country could be formed without equal 
attention to the third co-ordinate. 

The area of West Nari consists then of a dense mass of huge 
rocky mountains, whose habitable, or even accessible valleys, bear 
but a small proportion (with one remarkable exception) to the 
solid mass of mountain, too steep and high for any human uses. 
The loftier summits rise in all quarters to an elevation of 4 miles 
above the sea-level, a few of the highest (as yet measured) reaching 
nearly to 5 ; and the deepest of all the fissures at its very lowest 
point (the exit of the Indus at Acho) is still nearly 1 mile above 
the sea, whilst there is only one other (the exit of the Sutluj at 
Namgyd) that descends to less than 2 ; so that the mean elevation 
of the whole is probably near 3 miles. 

For a clearer comprehension of this mass it may be divided 
into its two component parts, viz. solid rock in situ, which consti- 
tutes all the mountains, and by far the greater part of the whole, 
and a much smaller proportion of alluvial soil composed of the 
debris of those rocks, and laid out in horizontal deposits which, 
accumulated in the fissures of the mountains, form the bottoms of 
the principal valleys. 

The alluvial beds, as now existing, appear to be only the 
ruins of a former and much greater structure : entire plateaux 
of any considerable extent are the exceptions to the rule, and 
in most places they have been broken down again by some 
destructive agency, leaving nothing but a collection of huge frag- 
ments lodged in the hollows of the mountains most favourable to 
their retention, so that the aggregate area of all the remnants can 
hardly exceed, I suppose, a tenth part of the whole country. In 
some instances the destruction has been so great as to remove the 
old alluvium down to the very bottom of the mountain fissures, 
and a main valley even is thus degraded into a gigantic ravine, 
with its river running through a bottom almost impassable in a 
sharp angle of bare rock, whilst remnants of the ancient deposits 
still adhering to the mountain flanks thousands of feet above, attest 
a former valley expanded to the breadth of a mile or two. 

The alluvium, in what may be presumed to be its original com- 
pleteness, appears to attain its maximum elevation about 16,200 
feet : at 16,500 it may be seen just rounding off the mountain 
feet and connecting them by undulated slopes with the lower flats, 
but at 16,000 it is often thoroughly developed in horizontal pla- 
teaux ; and the uniformity of the maximum limit of elevation in 
all parts of the country is as remarkable as the invariable hori- 
zontality of the strata. 1 he ancient plateaux are generally in 
such a fragmentary state that it is difficult to assign a minimum 
elevation for their original sur£eice, but I doubt whether this is to 
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be found below 14,000 feet ; and suppodng it to have been laid 
out everywhere — as the very wide distribution of the fragments 
attests — at an average height of 15,000 feet, the old alluvium 
must have occupied nearly half the area of the whole country, 
often expanded into wide plains and broad connected valleys, 
whilst the mountains were more separated, isolated, and com- 
paratively lower than we now find them. 

The destruction of the primary alluvium has been succeeded 
or accompanied by. the formation of a secondary order of beds, 
which abound in the lower valleys (where the primary banks have 
been most destroyed) — either simply as flat bottoms, or as high 
scarped terraces or broad shelving slopes between the mountain 
foot and river bed, or as " heaps of shot rubbish " spreading out 
of the mouths of lateral ravines into the main valleys ; and most 
of these again exhibit marks of extensive subsequent destruction 
similar to that of the primary banks, though on a smaller scale : 
they are remarkable also for constituting the sole or chief ates for 
human habitation and agriculture. 

The same cause has created a secondary class of valleys or 
ravines in the masses of the primary alluvium, where the original 
structure has survived wholesale ruin : these are oftenest mere 
ravines, with steeply scarped flanks, though measured by hundreds 
of feet, perpendicular cliffs of 100 vertical feet being com- 
mon in Ladak; but in Guge^ where the alluvial deposits are 
developed on the largest scale, the ravines become expanded into 
respectable valleys thousands of feet deep, with huge mountainous 
sides, sometimes in steep smooth slopes like the earthwork of an 
embankment, or broken into cliffs that vie with the grandest pre- 
cipices of rock, and surpass them in the extraordinary artificiality 
of their appearance. 

Irregularities in the original composition of the alluvium, and in 
its subsequent destruction, have caused a number of curious ap- 
pearances in the secondary ravines. The cliffs are sometimes full 
of holes, such tiiat the Turks have called one of them on the Yarkend 
road Kuptar-Khana^ i. e. Pigeon-House — and the pigeon holes occa- 
sionally expand into caves large enough for the abode of Tibetan 
hermits. Sometimes alluvial aiguilles rise in sharp isolated points 
from banks otherwise crumbled down into gravelly slopes, and 
occasionally the crags and pinnacles of the more precipitous banks 
are so fantastic that it is difficult to persuade oneself they have not 
been cut into shape by the hands of man, or seen at a distance that 
they are not houses and castles; whilst some of the largest ravines 
— as those of central Onge — present the appearance of whole 
streets and cities of the most gigantic jroportions and wonderful 
architecture. 

Sometimes rock in situ protrudes Uirough the alluvial sides of 
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the secondary ravines, and changes their appearance to that of a 
primary valley between mountains, or projects above the upper 
surface so as to form isolated hills in the midst of the elevated 
plateau ; and less firequently an alluvial mass itself is so wrought 
as to resemble closely one of the smoother hills of solid rock. 

The composition of the alluvial beds is well exhibited in the 
vertical sections so frequently cut through them. They consist of 
the debris of the surrounding mountain rocks disposed in horizontal 
strata, often very strongly marked by alternations of large boulders, 
coarse gravel, and fine sand or clay, the individual fragments of 
which are generally more or less rounded. Limestone seems to 
impart a great consistency to the alluvium, and deposits of this 
material sometimes occur, which are aggregated into a solid rock 
too hard to be broken by the hand, though showing no signs of 
geological metamorphism. The deposits of Guge^ which are the 
most extensive we know of, appear to consist of more finely com- 
minuted material in their central part, where furthest distant 
from the mountains, the great ravines there being flanked by clifls 
half a mile high, which exhibit throughout their thickness a fine 
homogeneous clay with little gravel in it. The stratification of 
the alluvium seems to be horizontal in all cases, or at most very 
slightly sloped from the mountain foot to the valley middle, in 
accordance with the existing directions of the drainage. I have 
once or twice seen small faults where some of the strata had be- 
come canted firom the horizontal for a few yards, but never any- 
thing like a general disturbance of the original position. 

It is in the larger alluvial deposits of Guge that the fossil 
remains of large mammalia are found, which have reached the 
hands of Indian geologists under the Bhotiya name of Bijli-Har — 
a translation of the Tibetan Dukrus^ i. e. Dragon bo?ies, which the 
savans of Kumaon have translated into Lightning-bones. I never 
heard of these in any other part of Nari, nor has any English 
traveller actually found their site, but they no doubt come from 
the ravines in the vicinity of the Sutluj. The small shells which 
occur in the superficial strata of alluvium, close to the margins of 
some of the lakes, appear to be comparatively recent, and some 
of them perhaps of species still living m the lake water. 

Being no geologist I cannot undertake to give a description 
of the rocks which constitute the mountain masses ; but a few 
facts are obvious to ordinary observation. Granite and Meta- 
morphic Schists are decidedly the most prevalent rocks throughout 
West Nari: Greenstone and Porphynes are also common, and 
Serpentine and Statuary Marble occasional : Limestones are 
abfuidant, particularly in the southern zone, and often contain 
vast quantities of Coral and other Fossils : Fossilifiirous strata, 
Ammonites and Belemnites, have been found at several 
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points upon the Indian watershed all the way from sPiti to the 
Saligrami Gandak of Naipal — ^a line of four or five hundred 
miles. 

Among the metaraorphic rocks there are some remarkable 
specimens of Conglomerate to be seen in perfection on the left 
bank of the Indus in central Ladak, These consist of ancient 
alluvial masses precisely similar to the existing ones, converted 
bodily to a sub-crystalline rock without any partial disturbance 
of the strata, but canted to a dip of 30* or 40°, in masses which 
appear (from the town of Le) to contain a continuous succession 
of strata 2 miles thick. The alternations of large boulders, coarse 
gravel, and fine sand, are all represented in bands of solid rock, 
projecting or receding from the average surface according to 
their greater or less compactness and resistance to wear ; and all 
the boulders and pebbles of the original detritus may be seen 
embedded in their sandy matrix, but so thoroughly cemented 
together by the metamorphic agency, that they break through 
with the fracture of the ma^s sooner than separate from it 

Though unable to discuss the geology of the country in detail, I 
think it as well to state the general impression which I have derived 
from a long and extended observation of its surface. The immense 
extent of the existing alluvium, and the uniformity of its maximum 
elevation, lead me to infer that it must have been deposited under 
a general sea covering the whole country (in which it so occurs), 
and not by lakes, much less by rivers. The existing lakes are 
comparatively mere puddles, made by the drainage of tlie higher 
and smaller mountain ravines stagnating in slight hollows of the 
old alluvium ; and the gigantic ravines in the ancient plateaux are 
out of all proportion to the contemptible rivulets that now creep 
along their bottoms, wandering over beds a thousand times too 
large for them. The universal horizontality of the strata^ and 
the conformity of all the alluvial ravines to the existing directions 
of drainage, whilst the existing drainage itself seems quite inade- 
quate to tlieir formation, show that they must have been laid out 
whilst the framework of mountain was in its present form, and 
that no material convulsion of the rock could have accompanied 
the general upheavement ; and the elevation which the alluvium 
attains in excess of the gorges by which tlie present drainage has 
an exit to the lower regions proves that it cannot have been depo- 
sited in the existing elevation of the table-land above the general 
ocean, but at the bottom of that ocean in a former state of the 
earth, and upheaved afterwards by the equable raising of a whole 
continent. 

1 must observe here, that though I have myself divided tlie 
alluvial beds into two classes, primary and secondary, this is 
merely for facility and brevity of description ; and a much more 
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complicated and extensive classification may be necessary for a 
true account of their geological formation. 

The preceding account of the rocks and alluvial plateaux, as 
met with in fVest-Narij however geologically imperfect, will 
enable the reader to understand the natural classification of Boiiy 
and Changtanffy into which the Tibetans divide the whole of their 
table-land ; and the annexed figure will assist the explanation. 




72^71^ signifies a deep Valley^ low and warm enough for agricul- 
tural occupation, and generally a country containing such valleys. 
Changtang literally means the North Plain^ but in common par- 
lance an elevated plain, or wide open valley, too high and cold 
for any but pastoral uses, and generally a country of such valleys. 
The former description of country is produced by the destruction 
(or at least the absence) of the alluvial deposits, which in lowering 
the valley bottom also contracts it, and steepens its sides of 
mountain rock: the latter results from the preservation (or 
presence) of the alluvium in its original plateaux at great eleva- 
tions, where the mountain masses occupy less of the area, dimi- 
nished also in relative height and steepness. 

Changtang accordingly is the prevailing character of Nari in its 
E. and central part, or Mangyul and Nari-Khorsum^ where the 
beds of drainage are still very elevated ; and Rong at its W. end, 
or Maryul^ where the bottoms descend towards the main exit of 
the drainage by the gorge of the Indus, Mangyul is said to be 
Changtang in all its northern and central zones^ and Rong only 
where some of the Naipal valley-heads penetrate its southern 
border. Nari-Khorsum^ though mostly Changtang^ is not without 
its Rong : in Purang the Mapcha river makes its exit by a valley 
very similar to one of Middle Ladak ; and Guge is a strange com- 
pound of Changtang and Rong^ as its secondary or alluvial valleys 
afford ample sites for agricultural villages in their lower parts, 
though their upper ends enter the pastoral upland^ at the top of 
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the great plateau : Tioteo^ the exit of the Rupshu Sutluj^ is also Rong. 
Maryul has its share of Chcmgtdng^ but chiefly at the E. end of 
Ladak ; ami all Baltiy I believe, is exclusively Bong, unless the tract 
which some call " the Steppe of Deosu " be a little isolated scrap of 
Changtang. The western limit of Changtang crosses Ladak about 
the meridian of 77*° S. of the Indus, and 78^ N. of it ; but the Rang 
of Uf^r Ladak projects to E. of the general line in the central 
part, and at the S. W. end there is a small detached piece of 
Changtana so far as 76*° (viz., Rangdum, in the high ground 
that divides the heads of the sTot-Zangskar and S^iru valleys). 
The districts of Changtang in Ladak are — Pangomg^ with JSTAar- 
ggam, of Tanktse ; Hanle, with Kakzhung ; RupJiUj with Lingti ; 
Kharnak ; and Rangdum^ above mentioned : and the joint area 
of these is about 10,000 square miles, leaving for the Rong districts 
of Ladak '20,000 ; but both of these include a considerable pro* 
portion of valleys utterly unoccupied either for agricultural or 
pastoral uses, and scarcely habitable from extreme narrowness and 
sterility. 

In elevation the lowest limit of Changtang may "he reckoned 
about 13,800 feet, and the hishest of Rong 14,300, the mean line 
of demarcation being 14,000 feet. 

The term Changtang — Highland or I^/anrf— must not be con- 
founded with the Changyut, which signifies Norland^ as the former 
is essentially independent of the three zones, and may exist indif- 
ferently in any of them, though it no doubt originated in the pre- 
vailing character of the north country. The term Changpa strictly 
signifies a Norman or Norlander, an inhabitant of the Changyut 
in fact ; but in actual parlance it is often applied to the inhabitants 
of the Changtang, denpting merely a Highlander or Uplander, and 
commonly a shepherd of wnatever region. Rungba is the inhalnt- 
ant of the Rong country, a Lowlan&r^ and geoerally an agricul- 
turist. 

Mountains. — The mountains that compose the bulk of West- 
Nari are not easily understood or defined. On ascending the 
highest passes, we can seldom see anything but a contracted view of 
raountam tops on all sides, looking very like chaos : no general 
view of the range under oiu* feet is ever obtainable, as the passes 
naturally select the ravine-heads and lowest points of the ridge, 
which are not only flanked, but often almost surrounded, by Uie 
higher summits ; and the valleys are commonly so steep and nar- 
row, especially in the Rong country, that the view can hardly ever 
penetrate to an alluvial bottom, and the ^gbt of any inhabited 
place from a pass top is most unusual. When travelling along 
the bottoms ot the valleys, we generally see nothing but a narrow 
tortuous passage, between steep rocky walls, shutting out alt ex- 
tended view, and rather concealing than r '-^ mountain 
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ranges of which they form but the mere lowest outworks : con- 
sequently it is only by an extended series of observations and in- 
ferences, joined and assisted by maps, that any regular arrange- 
ment of these mountains can be distinctly established ; and my ac- 
count of them is liable to error in proportion to the defects of my 
own map. 

The general plan of the mountain system appears to me to con- 
sist of a series of parallel ranges running right across the breadth 
of the table-land in a direction so extremely oblique to the general 
extension of the whole as often to confound the one with the other, 
or to convert the transverse direction to a longitudinal one. The 
annexed figure may help to explain this. 

Short transverse necks connecting the main ranges in some 
parts, and cross fissures cutting 
through them in others, together 
with projecting spurs of a second- 
ary (Hxler, will suffice to convert 
the supposed primary arrange- 
ment into all the existing varie- 
ties of valley and drainage. Such 
connecting necks, when above 
18,000 feet, become more or less 
confounded with the main ranges, 
and if not above 17,000 feet, often 
appear as low watersheds, just 
dividing the heads of two valleys 
lying in one line but draining 
opiK)site ways. Secondary spurs 
also may be so high and so ob- 
liquely joined to the primary ranges as to make it difficult to dis- 
tinguish between the two ; and the cross fissures may sometimes 
admit a main river to pass through a main mountain mass, in which 
case the continuity of the range is often evidenced by the extreme 
narrowness of the rockjr gorge, or height steepness and geological 
correspondence of its sides. 

Much of the Indian watershed seems to be formed in this way ; 
the great snowy peaks lying mostly on the terminal butt-ends of 
the primary ranges, sometimes widened by lateral spurs ; and the 
Tibetan passes crossing the low connecting links, whose aligne- 
ment forms the main watershed, but not the main mountain-crest. 
f From^hal littL.' I kiiou uf tlii' Turkish watershed, I should sup- 

pose fee same tbrmation tu exist there also. 

Tlie general extenigtoii f>f Wed Nari being nearly S.E. and 

N-W*, 1 consider the coin|joijeiit mountain ranges to run S.S.E. 

^nJ K.N.W., Imt nuire gt'iii^r?illy and more certainly they lie 

iM -^ >*illiin thi? third and sixth sextants of the compaes ; and in the 
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few cases where they appear to enter the first and fourth, they 
seem capable of being resolved into the butt-ends of the others 
connected by inferior links. 

The longest ascertained range in the interior of the country is 
the one flanking the ri^ht of the Lad€ik Indxis, and dividing it 
from the valleys of East Baltic Nubra, and Tanktse ; the length 
of this ranse is about 225 miles ; its direction nearly S.E. and 
N. W. ; and it runs almost all through Ladak^ beginning rather 
short of the South-East frontier, but extending as much beyond 
its Nortb-West into South-East BaUi. The ranges on both sides 
of this chain are generally more meridional in their direction, so 
as to meet the left of the Indus and right of the Nubra river very 
obliquely ; and they cannot be traced continuously to such a length 
as the preceding, the longest ascertained being rather more than 100 
miles, dividing Nubra from Kumdanyhxii possibly extending further 
beyond the Turkish watershed. In Nari-Khorsum the longest 
ascertiAned range is that dividing Guge Chumurti and Koyul 
(of Hanle) from Gur Namru Tashikang and Upper Kakzhung^ 
and in its middle part the Indus from the Sutluj^ having a length of 
150 miles, and direction of S.E. by S., N.W. by N. The range 
dividing Horba Kangri and Gar from Seng is perhaps longer, 
though our positive knowledge of it does not exceed 150 miles, 
approximately S.E. and N.Vv. The Peak of Tise or Kailash is 
the end of a long spur projecting from the S. W. face of this. There 
is also a range of more than 100 miles dividing Ruduk from 
Tashihang and Kakzhung^ with a direction nearly S.E. and N.W. 

I had no opportunities for measuring the height of inaccessible 
summits in Ladak^ and could merely estimate some of the most 
conspicuous by view from lower barometric stations, in which 
estimates the most experienced mountaineer is liable to err by 
thousands of feet On the whole I should suppose 20,000 feet to 
be a very common height for the average crest of the main ranges 
in most parts of West Nari, In the Changtang of Ruduk Harde 
and Rupshu there is a good deal of mountain something lower, 
and some considerably lower in the Rong of Puriky and in most 
parts of Balti. The long range of Centra! Ladak does not 
average perhaps more than 19,000 feet; it is still less at its 
N.W. end, towards Purik and Baltic but at the S.E. contains 
some snowy summits probably much above that height The 
range south of Central Ladak seems above the average height, 
and its most prominent peak, opposite to Le^ is perhaps 22,000 
feet. The mountains dividing Tsotso from Hanie and Chumurti 
are also above the ordinary height, and as Gerard estimated some 
of their peaks at 30,000, and PorgyuU measured 22,600, appears 
from Guge to be quite lost among them, the highest are not 
improbably 23,000 feet. The short range flanking the west of 
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the Pangong Lake appeared to me higher than any other in 
Ladak^ avera^ng I should suppose 22,000 feet, with peaks of 
23,000, the summits being covered with a wide belt of nevee 
whilst my own barometric station at 18,800 feet was entirely free 
from all snow.* Dr. Thompson estimated one of the peaks at the 
head of the Kumdan valley at 24,000 feet ; and from the top of 
the Karakorum Pass (itself 18,000 feet) he saw a ranse of moun- 
tains, still N. of the Turkish watershed, very snowy m August ; 
therefore in all probability above four miles high. 

In Nari^Khorsum my brother has measured a few of the peaks 
on and near the Indiau watershed, by purely geometrical opera- 
tions which assure the results within one or two hundred feet. 
The highest of these is Kamet (i. e. the Snowless — name doubtful), 
situated on the watershed of Soitth Chige and East Chongsa^ a 
most conspicuous landmark from all the elevated parts of North 
Guge and Chumurti^ and also visible from Almora on the Indian 
side, where, however, its appearance is so modest that, till 1 849, 
it remained unnoticed and unmeasured, though but 250 feet lower 
than the King of the Western Himalaya^ Nanda-Devi, The 
main peak of this mountain is 25,500 feet, and the points of its 
two chief spurs about 24,000. Next to this is Gurla Mandhata 
or Momonagli (name doubtful), forming the end of a lofty spur 
that ruus from the Indian watershed up the N.E. side of the 
gorge of Purangy till it suddenly terminates on attaining its 
greatest height immediately south of the lakes of Kangri : its 
liigbest summit is 25,200 feet, and other points of the same mass 
22,200, 22,500, and 22,800 feet. The peak of Tise, or the 
Indian Kaildshy which is purely Tibetan though in the Lhogyuty is 
22,000 feet ; and some of the main range behind it is — to judge 
from its snow — quite as high, though less conspicuous from the ^. 
and W. A peak of 20,500 towards the S.E. end of the ranee divid- 
ing Gar from Guge, though slightly prominent from this the lower 
end, appeared to be equalled if not exceeded by the average crest 
at the N.JV, end of the same range, between Chumurti and 
Tashihang, The summits, of 1 8,000 feet and upwards, that project 
from the Indian watershed of Daba, or are detached from it in 
Kangri, look like mere hills compared with the neighbourinc 
mountains, and might be subtracted without causing much dif- 
ference in the general appearance of the country. 

The passes, which are commonly the lowest part of the ridges, 
generally exceed 18,000 feet on the principal ranges in L^ak 
and Nari'Khorsum ; if less than 16,500 they may, in the Chang- 
tang, be little better than Tibetan valleys; but in Purik and 

♦ A pass of 17,000 feet, which connects the lower end of this range with the long 
otLadakf looks more like a valley than a mountain crest, so much is it ex- 
' by the main ridges on both its flanks. 
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Balti some of the main ranges perhaps may be crossed at such 
elevations. The highest pass I crossed in the course of my own 
travels was the Ztdang La^ leading from Koyul of Hanle into 
Chumurti, which measured (by boiling thermometer geometrically 
compared) 19,000 feet: but another pass of the same ridge dis- 
tinctly visible a mile or two off seemea 500 feet higher, and this 
is the highest of which I have any cognizance. Passes between 
1 8,000 and 19,000 feet are of the commonest occurrence all over 
Ladak and Nari^ not excepting the second-rate range of Middle 
Ladak ; and some of these are frequented by Turks and llbetans 
even in midwinter. 

The Tibetans call mountains jRi, and a mountain pass La. They 
have proper names for a few remarkable peaks and for all of the 
passes, but no general name for whole ranges ; and when such 
appear upon, our maps they are the misapplication of purely local 
names by English surveyors and European geographers. Thus 
the Tibetan Para Lasa^ i. e. Middle PasSj the Turkish Mns- Tag, 
i. e. Ice-Berg, and Kara-Korum^ i. e. Black Gravel, applied by 
the natives exclusively to the mere passes, and tiie Indian Kaild^h 
to a mere peak, have been " raised to that wrong eminence " 
upon the map of Asia. 

Valleys. — As the valleys of West Nari (in Tibetan Ltingba) 
are the very essence of the habitable country, their names are 
generally identical with those of their inhabited places, which are 
often taken from the chief village, or from the Khar^ i. e. Castle^ or 
seat of local government ; and the smallest ravines even have their 
names, in common with the hamlet pasture ground or encamp- 
ing place contained in them, or names of their own when contain- 
ing nothing. The terms sTot^ Yarma, Kongma or Kongnus^ 
Upper ; Parma or Parha = Middle ; and Sham or Shamma, Mat or 
Madma, Vogma or Yognus = Lower, are often used for the purpose 
of subdivision. 

The general formation and arrangement of the valleys may 
be inferred in some measure from what has been said of the moun- 
tains that bound them, and the alluvial deposits that form their 
pave. The prevailing direction of their main axes of drainage is 
of course like that of the mountain ranges, in the third and sixth 
sextants of the compass ; but the exceptions to the rule are fre- 
quent, as a roomy valley may lie between secondary spurs. of 
mountain, or even in the cross fissures of a main range, and will 
then usually have the opnosite or transverse direction, llie 
general arrangement may be briefly described to consist of one 
long central valley, traversing the whole Zhunglam from end to 
end, and a succession of shorter branches through the Changyut 
and Lhogyutj either joining the central valley or forming inde- 
pendent systems connected with the valleys of the Indian Himalaya. 
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The vall^ of the Zhunglam runs between 600 and 700 niilea 
from S.E, to N.W., traversing the districts oi Seng^Tot^ Seng-Mat 
and Tashikang of Nari^ Kakzhung^ Rang-Ladak^ Central and 
ZAnoer Ladak, and Khartaksho^ Tolti^ Parkuta^ Central Balti and 
HongyuL Its minor branches on the N.E. aide are very insigni* 
ficant (so fiir 83 we know them) ; those upon the S. not penetrat* 
ing to the LhogyxU include the Kar^ valley of East Purtk, 
Yuru-Wanla of Lotcer Ladakf Koyul of Kdkzhung^ and Oar 
Proper. In the Changyut the valley of Shigar is the only on© 
of tne secondary branches that joins the central valley direct. 

All the rest of them^ vi^., K/uzpalu, Varma^Nubrit, Kumdan 
with Chang^ChemnOy IData and Chang- Parma of Pangong^ and 
No of Ruduky with a few smaller branches from the S. side, first 
unite to form a great secondary trunk which runs the whole length 
of Ruduh^ Pangong^ Tanktse^ Nubra^ Chorbaty Khapalu and 
jBTim, parallel to the main valley of the Zhunglam (and sepa* 
rated from it by the long mountain range of Middle LadaK) before 
joining it in Central Balti. E. of Ruduk the arrangement of the 
valleys is unknown. 

In the Lhogyut^ the small valley of Hasora joins the Zhunglam 
of Lower Balti direct, at the very W. end of all Tibet. Next to 
tliis is the system of Purik^ which joins the central valley at the 
froBlier of Ladak and BaUi by a short transverse trunk uniting 
four main branches, viz., Shingo (name doubtful), Uemhaps^ Suru- 
Kartee^ and Waha-Molbi (or Pashkyum). The system of 
Zangekar is more extensive ; its main trunk (which is very narrow 
and tortuous in its lower part) running almost perpendicularly up 
to the Indian watershed, widi several large branches, viz., the 
Zingchan and eTot^Zangskar from N.W., and Marka, North-- 
Khamakj Zangla and Lungnak from S.E. ; the last of these itself 
a large system, branching into Khargya, Shade Shun^ Lingti^ 
South-Khamak and North^Rupshu. South Rupehu unites 
several small branches before joining TsotsOy and the latter enters 
Hangrang of Upper Kanor at the same point where ePiti joins it 
from the westward. The system of Hanle joins the Upper Rong 
of Ladak obliauely from the S.E., and is of much less extent than 
the others of tne southern zone. The Lhogyut of Nari-Khoreum 
is formed into one long chain of valleys running S.E. and N.W., 
from Maryum^La to South- Hangrang^ through Horba Kangri 
and Guge^ expanded to a great breadth in Guge^ and narrowed 
about Kangri by the encroachment of Purang^ which is a separate 
valley descending to the Indian Himalaya of Naipal. 

The valleys of JVest Nari may be made any length from 1 mile 
to 700, according to the degree of subdivision or generalization 
aclopted by the geographer. The alluvial bottoms are much more 
continuous in the Changtang than in the Rong country. In all 
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Ladak the longest expanse of uninterrupted flat bottom is perbaps 
the valley of Nubra^ where, from Agam to the foot of the Yarma 
glacier, we may travel for 80 miles in a straight line over alluvia) 
flats without once crossing rock in sitUy and with no other ascent 
or descent than the ups and downs of the secondary alluvial banks 
— which rarely exceed 100 vertical feet — or the general slope of 
the valley, which is only 20 feet in a mile and almost insensible ; 
but not above a third of this length can be seen at once in a 
straight unbroken vista, and the views here are perhaps more ex- 
tensive than in any other valley of the Rong. In the Changtang 
of Ladaky the longest extent of straight open valley is Kakzhung 
on the Upper Indus, where the same direction is preserved for 
about 50 miles without interruption of the alluvial fiat, and but 200 
or 300 feet of general slope, with a good breadth and unbroken 
view for two-thirds of that distance. This is probably equalled or 
exceeded by some of the valleys of Nari; besides Guge, which is 
altogether anomalous and will be separately described further on. 
Some of the best valleys of the Changtang moreover are occupied 
in part or whole by lakes, such as the Tso-Moriri of Rupshu^ 
whose basin has a clear open length of 20 miles ; and the Pangong 
of Tanktse and Ruduk^ where the aggregate length of open valley 
is more than 100 miles, though broken into three or four vistas, so 
that not more than 25 or 30 miles can be seen at once. The li^es 
Mapham and Langak narrow without shortening the valley of 
Kangri. 

The breadth of valleys is of necessity generally greater in the 
Changtang than in the Rong ; yet expanded plains are the ex- 
ception to the rule even in the Changtang, and the upland valleys 
very often assume the appearance of mere passages between walls 
of mountain. In most cases, and especially in the Rong, the 
alluvial bottoms are defined with great precision by the extreme 
abruptness with which the mountain sides rise out of them, in sheer 
rocky precipices or slopes inaccessibly steep and rugged ; and very 
seldom is there any blending of the mountain and valley by 
inferior undulating hills. 

In the Changtang oi Nari, the valley o{ Kangri appears to attain 
an extreme breadthof 5 miles, besides lateral recesses partly occupied 
by the lakes : parts of Gar, Tashikang, Ruduk, and No, are also 
said to be expanded into small plains. In Ladak the valleys of C/m- 
shul in Pangong, Kakzhung, Mid-Hanle, and Tega Leptra and 
Pangpok of South-Rupshu, are often 3 miles wide, seldom less than 1 , 
and sometimes above 4, and the greater part of this fair open plain. 

In the Rong of Ladak the breadth of the valleys may be esti- 
mated to average no more than J a mile : J mile is very common^ 
and some of the bottoms occupied by fields and villages are even 
less than a furlong. 
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In some parts of ihe Rong^ the gorge of mountain rock is so 
contracted as to be wholly occupied by the river, quite uninhabit- 
able, and sometimes impassable. This occurs even in the main 
valley of the Zhunglam^ both in Upper and Lower Ladak^ which, 
though nowhere actually impassable, is often very narrow and 
rugged ; and in the lower part of the gorge of Zangshar^ much of 
which is totally impassable excepting by the ice of the river in 
winter. The lower part of the Kharnak valley can be traversed 
only by incessant fording and wading of the river in the dry 
season : and in the Tilat branch of the same valley, the road for 
some miles lies nearly as much in the river as out of it ; at one 
point passing through a natural archway of rocks so low that a 
horseman wading the stream must stoop his head to get through, 
and at another through a rocky gorge which the Tibetans aptly 
call Tarson-Migarson, i. e. Horse-way no saddle-way^ being 
nearly narrow enough to scrape the saddle off a horse's back, whilst 
the bottom is filled with dangerous accumulations of snow or water. 

In many other valleys, such as that of the Maryul Changyut^ 
both above Nubra in the Shayok and Kumdan quarters, and 
below it in Chorbai of Baltic though the bottom itself may be 
8u£Bcient1y wide and flat, the passage is obstructed by the depth of 
the river and its repeated contact with the foot of precipitous 
moimtains ; and in these cases the valley may he just passaole in 
the dry season by frequent fording and wading, or at some points 
by climbing over the rocks of the mountain side (roads and bridges 
being in this country generally out of the question). 

One of the widest expansions of valley in the Rang is in Central 
Ladak, where, for a length of 15 miles, the breadth varies from 
4 to 8, exclusive of the further recesses of the side ravines ; the 
mountain flank on the left (S.W.) being approximately straight, 
and that on the right (N.W.) broken into deep bays — the mouths 
of lateral ravines — which are separated by spurs of inferior but 
steep and rocky hills, narrowing to points as they advance and 
descend towards the Indus. I'he town of Le is situated in one 
of these recesses, 4 or 5 miles from the river, and it enjoys a 
wider southern aspect than almost any other place in the Bong of 
Ladak, The valleys of Nubra are seldom less than 1 mile wide, 
and in the lower part of Yarma as much as 3, with a still greater 
breadth at the junction of the two valleys about Deskit. Central 
Zangskar has an extreme breadth of 5 or 6 miles about Padum 
and Karshuy where the sTot valley unites with the mouth of 
Lungnak to form the valley of Sham- Zangskar. The greatest 
expansions are generally at the junctions of two or more valleys, 
but the irregular shape of such places often renders it difficult to 
define their breadth ; and as all my statements on this head 
involve some guess-work, they might be modified by an exact 
survey of the ground with instruments. 
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If stratified alluvial deposit be considered eesential to the 
formation of a valley, the greatest elevation of any valley bottom 
cannot exceed the uppermost limit of that alluvium, or 16,500 , 
feet. The mountain hollows about this height are seldom m(»re 
than mere ravines, though in one or two places they may be 
found looking very like valleys even up to 1 8,000 feet ; and it is 
possible that some slight wash of alluvium has been deposiced up 
to that height 

The lowest depressions are to be met with in the gorges by 
which the main rivers make their exit to India. The gorge of 
Purang is explored only down to Taklakharj where the bed of 
the Mapcha river is still about 14,000 feet (doubtfully estimated 
from adjoining stations). The gorge of Rongchung^ or Lower 
Guge^ may be defined by drawing a straight line from Mount 
Porgyul to the high peaks on the south bank of the SutluJ^ which 
will cut the gorge under the Piming La^ where the height of the 
river bed may be estimated about 9,()00 feet (being midway 
between Shipki 9,700, and Namgya 8,600): this place is 
narrow and rocky, I believe, with little remains of the alluvium. 
The ^rge of Teotso^ discharging the river of Rupshu into Hanff* 
rang^ is about 11,000 feet : the highest point which the Chinese 
government allow us to explore here is the Takha rDozam, where 
the river bed at 11,600 feet is extremely contracted between huge 
rocks, some of which have tumbled across the stream and formed 
a natural bridge more picturesque than convenient : but tbe 
conflux of the river with that of sPiti^ where both debouch into 
the open valley of Hangrang^ is (according to Gerard) only 
10,200; and at both these points there are large alluvial banks 
much higher than the river bed. The gorge by which the Indus 
leaves JBalti has been explored down to Acho^ at the conflux of the 
Hasara river, which is nearly its lowest Tibetan point ; and the 
height of the bottom here appears, from boiling observations by 
Mr. Winterbotiom, to be about 4500 feet. 

The valleys have, of course, every variety of elevation between 
the limits above assigned. All the main ones are remarkable for 
the gentle slope of their longer axis of drainage, which, indeed, is 
rarely sensible to the foot or eye, and completely lost in the ups 
and downs of the subordinate alluvial banks. The valley bottom 
of Yarma-Nubra is elevated 11,700 feet at the foot of the glacier 
that fills its upper end, close below the Turkish watershed, and 
10,400 feet at its debouchure in Mid-Nubra^ being a slope of 
1,300 feet in a length of 56 or 60 miles, or a little more thu 20 
feet per mile. Tbe Upper Rong of Ladah has a slope <rf about 
1,500 feet in a length of 40 or 45 miles (between Chumatcmg 
13,500, and Shara 12,000), or about 35 feet per mile; the 
slope of I^wer Ladak is not so steep. Among the small lateral 
valleys — that of SaJUi and CInmra has a slope of 1500 feet in 10 
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miles (between Tapar 13,000, and Kalaktartar 11,500), or 150 
feet per mile : the valley of Marha is nearly the same : that of 
Sanu has a slope of 3,500 feet in 8 miles (between Handumir 
13,000 feet, and Nyubibrangsar 9,500), or 440 feet per mile ; and 
ibis is one of the steepest. In the Changtang the slopes are 

f;euerally (but not always) much flatter : Khargyam of Tanktse 
as a fall of 2,000 feet in 20 miles (between Long^Kongma 16,000, 
and Erai 14,000), or 100 feet per mile, 'llie valley of Kahzhuvg 
is so flat for 50 miles (between Tedur 14,000 feet, and Loma-Sumdo 
13,800) that the slope could not be determined by my single 
barometric observations ; and the 200 feet which I have assif^ned 
to it, or 4 feet per mile, is little better than conjecture. Pro- 
bably much of the Changtang of Nari is as flat as this last, and 
in the lacustrine basins flatter : the T$o Panamg^ for example, 
attests the perfect horizontality of its valley for a length of 1 1>0 miles. 

Greal AUuvial Plateau of Guge. — The valley of Guge is at 
once an exception to the general rule of formation, and the most 
remarkable of all the valleys of West Nari (so far as known to 
us). The usual dense mass of mountains here gives place to a 
large crater filled up with the alluvial deposits so as to make a 
great plain, which is elevated from 15,000 to 16,000 feet, and 
interrupted only by tremendous ravines that have been formed by 
tlie destruction of the original deposits along all the lines of 
drainage, or here and there by a few little islands of inferior hill. 

The general shape of the valley is a very acute triangle, having 
its apex adjoining to the heads of Purang and Kangri on the 
S.E., and its base to Hangrang Tsotso and Hanle on the N.W. 
Chumurtiy at the N.W. comer, is essentially part of the Guge Basin, 
being contained within the same main watershed, and distinguished 
only by the projection of inferior mountains above the levelof the 
alluvial plain, which converts it to a hilly district, with narrow 
valleys like the ordinary Changtang. 

The S.W. side of the triangle, bounded by the Indian Hima* 
laya of Kyunam and Chongsa, runs from E.S.E. to W.N.W., 
and in this direction the continuous length of plain (broken only 
by the alluvial ravines) measures 1 20 miles, in a straight line from 
the S.E. end of Gyanima to the Shelti ravine between the Kio- 
brang La and Hukyu^ which latter may be gathered from Gerard's 
account (though he is not himself explanatory on the subject), to 
be the limit of the alluvial plateau in that quarter. On the N.E. 
the length of continuous plain is 90 miles, measured from Tsiring 
on the CJmmurti border to the Suttitj near Kyunglungy in a 
direction S.S.E. and N.N.W. along the base of the mountains 
that divide Guge from Gar and Tashikang; the length being 
here diminished by the mountains of Chumurti at tlie N.W. end, 
and a group of low hills dividing Gyanima from the Sutluj and 
Kyungluify at the S.E. The greatest transverse breadth mea- 
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8ured S.W. and N.E. is about 60 miles, passing through Rabgya" 
liTig, and its least breadth across Gyanima only 15 miles. 

These dimensions give the alluvial plateau an area of 4,500 
square miles; anv small defect in which by encroachment of 
isolated hills is probably compensated by extensions of the alluvium 
into ravines of the mountainous enceinte. 

I'he main axis of drainage, exhibited in the course of the 
Langchen river, runs nearly parallel to the S.E. boimdary of the 
valley, leaving the greater breadth of plateau on its N. and the 
greater length on its S. side. 

The elevation of the plain averages probably 15,500 feet. The 
highest parts of it at the foot of the mountains exceed 16,000 feet : 
from boiling thermometer measurements, made in the vicinity of 
Tsiring, I estimated the height there to be 16,200 feet; some of 
the highest terraces that come up to the foot of the Niti Pass are 
about the same (and the height well corroborated by my Brother's 
geometric measurements), and Gerard also gives 16,200 for the 
height of Zingchariy near Bekhar^ which appears from his account 
to be alluvial ground. 15,000 feet seems to be the minimum 
elevation of the original surface where not corroded by ravines, and 
this only near the oanks of the Sutluj where the plateau is least 
elevated. 

The plains of Daba are perhaps generally less elevated than 
the other parts of Guge, by a few hundred feet, and especially 
about Gyanima at the S.E. extremity of all, where the plateau is 
connected with the N.W. head of the valley of Purang, 

The general fall from margin to centre of the basin may be 
reckoned about 1,000 feet : but this is not uniformlv distributed ; 
its base varying perhaps from 10 to 40 miles, and the slope from 
25 to 100 feet per mile. 

Though clean flat plains often occur between the ravines for 
many square miles together, the general surface of the plateau is 
somewhat diversified by terraces of various level, usually sepa- 
rated by ravines, but sometimes rising one from the other in 
steps, of which formation the most remarkable instance that I met 
with is between Liiig and Mangnatig, where a direct breadth of 
four or five miles, between two of the main ravines, is broken into 
six different terraces, with a height of 2,000 feet between the top 
of the highest and the foot of the lowest, tlie separating steps being 
sometimes smooth steep slopes and sometimes broken clifis. 

A large proportion of the original plateau — perhaps half — has 
been destroyed by the ravines, which, conforming always to the 
present dramage, run in multitudes from the mountain-foot on 
both sides, uniting, deepening, and widening till they enter the 
great central ravine of the Sutluj; and the beads of some of them 
are remarkable for completely cutting off the alluvial deposit from 
the mountain wall, against which it must have originany rested, 
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as at tbe foot of the Niti Pass, where the traveller to Daba has to 
descend abruptly 1,500 feet merely to rise again immediately 
I9OOO, and in the Shelti ravine, between the Kiohrang Pass and 
Sehhar (described by Gerard). The ravines appear to moderate 
a little in the Daba quarter, and about Gyanima my Brother 
found there were none at all, the rivers running in shallow beds 
over the top of the plain. 

I found the ravine of Mangnang at Dakala about half a mile 
wide across the flat bottom, and several others a quarter of a 
mile ; and the great ravine of the Sutluj appeared to expand to 
the breadth of a mile between Ling and Tsaprang^ though a 
little above Ling contracted to a veiy narrow gorge by rocks 
protruding through the alluvial sides. The dimensions from crest 
to crest of the ravine sides are commonly double and treble of the 
bottom breadths, and about Ling and Tsaprang the erosion ex- 
tends irregularly over an immense breadth, difficult to define, but 
amounting I should suppose to 10 miles. 

1,000 feet is a very common depth for the side ravines, even in 
their upper part near the mountains ; and in their lower part, 
towards the Sutluj\ they deepen to 2,000, 3,000, and perhaps more. 
I found the bed of the river at Ling to be elevated 12,400 feet, 
whilst the summit of the alluvial plateau was about 15,700 on 
the N. bank, and 15,200 on the S. ; making a mean depth of 3,000 
feet, all broken precipice of pure earth: but further W. the 
dimensions must be still greater, for Gerard made the bed of the 
Sutluj under Bekhar 10,800 feet, and the alluvial plateau of 
Zingchan 16,200, so that the ravine must there attain the depth 
of a full vertical mile (but whether all pure earth does not 
appear from his account). 

Mean Elevation of the Table^Land, — Our knowledge of fFest 
Nari is hardly sufficient for the construction of complete or exact 
sections of the country, and any calculation of its mean elevation 
would be rendered very uncertain by the number of assumptions 
required to eke out the few actual measurements : but it seems 
to me that in Guge nature has by brute force effected some ap- 
proximate solution of the problem in question. The mean eleva- 
tion is in fact the height of an imaginary horizontal surface, leaving 
as much mountiun above it as would just fill the valleys below it ; 
and the formation of alluvial plateaux by the degradation of the 
mountains that contain them is a partial realization of the sup- 
posed process ; which in Nari however has been stopped short of 
completion, as vast masses of mountain still remam above the 
highest of the alluvial flats ; and this partial result is again partly 
undone by the subsequent destruction of so much of the original 
alluvium. 

But in Guge I think the defect of the alluvium may be set 
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against the excess of the mountains, and the general level of the 
existing plateaux taken with great probability to indicate, approxi- 
mately, tne mean eleration of the whole tract as limited by the 
surrounding watershed. The Indian watershed is so &r advanced 
to the N. as to exclude most of the great Himalaya^ and the* 
mountains of the north-eastern boundary are neither very high nor 
broad, reckoned from the elevated alluvial base of 16,200 feet, scv 
that the whole mass of mountain within the watershed line may be 
conjectured with reason as no more than sufficient to fill the 
gigantic ravines that everywhere detract from the solid of the 
alluvium : if this view be correct the mean elevation of all Guge 
will be somewhere about 15,500 feet. 

The mean of all Nari-Khorsum I should suppose to equal that 
of Guye; for though the valleys elsewhere are olten less elevated, 
there is no where else (that we know of) such a deficiency of 
mountain. Tlie mean of Ladak I think can hardly l)e less than 
1 5,000 feet ; considering that a third part of it is Changtartg, as 
higlf as Nari-Khorsum^ that the valleys of the Rong narrow as 
they deepen into mere ravines, and that all through the central 
meridian, in Zanyskar^ Central Ladak and Nuhra^ we find 11,000 
feet valleys between 19,000 feet mountains. In Balti the eleva- 
tions are considerably less, but the area also is smaller, and a 
mean height of 13,000 feet would only just compensate the excess 
of NariKhorsum over Ladak, 

On these grounds I venture to assign 15,000 feet, provisumaliy 
and approximately, for the mean elevation of all H'estern Nari; 
and in this estimate, as in all others, ray aim has been to prefer 
understatement to exaggeration. 

Rivers, — The Tibetans seldom have any name for their rivers ; 
they are generally satisfied to call every large river Tsangpo v. 
Sanyspoj and every small one Tokpo, or any stream indiflerently 
Chu (i. e. JVater) ; and if any proper name be appended to either of 
these terms, it belongs less to the stream itself than to the in- 
habited valley or accessible ravine which it traverses. Moreover 
the inhabitants of the principal valleys sometimes call their rivers 
by the name of the place next above themselves, from which the 
stream comes to them, rather than by the name of their own 
district, as the Nuhra Sanyspo in Khapahi and Ckorhat, die 
Shayok Sanyspo in Nubra, and tlie Kumdan Cfiu at Shayok, 
Tlie people of Balti call the large rivers Gyamtso instead of 
Tsangpo^ which is little better than an abuse of langua^, how- 
ever, as the word means Great Lake, and is properly applied to a 
sea or the Ocean. They also call the Indus the Sliare Gyamtso, 
i. e. Eastern River, after the quarter from which it flows to them. 

The mythology of the Tibetims, being in advance of their geo- 
graphy, has excepted one or two of the large rivers from the 
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general want of names, but even here the term Khabap^ i. e. 
Vomitory Cataract or Fountain^ applies more to the mere source 
than the whole river : these exceptions are the Senge Khabap^ i. e. 
Lion Cataract, the Indus of Nari^Khorsum and Ladak ; Langchen 
Khattap, the Elephant Cataract, the Sutluj of Kangri and Guge; 
Mapcha Khabap, the Peacock Cataract, the Karnali of Purang ; 
and Tdchok Khahap, i. e. Horse Cataract, the rivet- of Nari" 
Mangyttl and U'-Tsang, and ultimately thef Bfahriiaputra : but 
on the whole these names are not commonly used by the un- 
learned, and I very seldom heard the term Senge Chu, t. e. Lion 
Water, applied to the Indus in Central Ladak. In the dialect of 
Kanor rivers are sometimes called Ti; and in this way the Guge 
Sutluj is named Lingti, the river of Ling, from the great 
monastery of Tot-Ling; and the Tsotso River Parati, from the 
shepherds' ground of Para in Karak-Bargyok, The term 
Samandrang, a corruption of the Hindi Samundar, i. e. Ocean, is 
applied to the united Sutluj of Kdnor by a barbatfism like the 
Gyamtso of Balti. 

The general system of the rivers of necessity corresponds with 
that of the valleys. The longest trunk of the Iridus drains the 
Zhunglam from end to end of the whole 600 miles. Its great 
northern branch drains all the Chdngyut of Ladak, and half that 
of Balti, for a length of about 200^ the remaining 50 miles of 
Balti being drained by the independent affluent of Shigar. The 
Changyut of Nari- Khorsum is probably for the most part lacus- 
trine, but at least 100 miles of it in the Ruduk quarter, com- 
prising all the basin of the Pangong Lake, though not in active 
effluence, is connected by channels of dormant drainage with the 
system of the Northern Indus last mentioned. Of the remainder 
we are absolutely ignorant, and may suppose it connected either 
trith the same system, or with that of the Upper Lion river of the 
Zhunglam, or even with the Tachock of East Nari, or with 
Turkish rivers of Khotan, or divided between several of these ; 
but the scanty volume of the Lion river proves that there is no 
active effluence of any extent from the northward, and the cradual 
subsidence of the Pangong LsikQ that this can receive little from 
the eastward. 

The drainage of the Lhogyut is divided between the southern 
branches of the Indus and the heads of the Sutluj ; the former 
drain all the southern districts of Balti and most of Laddh ; the 
latter a small part of Ladak, and all the Lhogyut of Nari- 
Khorsum, excepting the small section of Purang, which is a 
separate system drained by the Tibetan head of the Naipal 
ICamaliy one of the chief sources of the Gogra of Oudh and Behar. 
In Maryul the drainage of the Lhogyut is not so united as that of 
the Changyut, South Balti is divided between the river of Ilasora, 
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which runs to the Indus direct, and that of Skirufo (name doubt- 
ful), which first joins the Purik river in Ladak. In South Ladak 
the main branches of the Indus are two, viz., the river of Purik 
and that of Zangskar^ both a good deal subdivided, and the 
latter, which is much tbe larger of the two, notable as the main 
trunk of the IndiLs in respect of water volume, and connected at 
its £. end with the small lacustrine basin of North Rupshu. The 
branch of the Sutluj that drains South Rupshu^ also connected 
with the small lacustrine basin of the Tso Moririy after traversing 
Tsotso and receiving the smaller branch of sPitiy joins the main 
trunk of the Guge nver in Hangrang^ and there forms the Svtluj 
of Kanor. The basin of the Langchen is lacustrine in its upper 
part, contiuning the Konkyu Lake in Horba without active 
effluence, and Tso Mapham and Langnak in Kangri with a 
partial or intermittent one. 

The following is a rough estimate of the areas of these basins 
and their principal subdivisions : — 
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The chief watersheds are by no means observant of the main 
mountain ranges, the connection or separation of basins beinc often 
determined by cross fissures and secondary ridges. This is well 
exemplified in Guye ; the watershed between the Langchen and 
Mapcha rivers, at the S.E. comer of Gyanima^ lies across the 
alluvial flat, where it is only about 15,500 feet, or still 700 feet 
short of its extreme elevation ; and the former river, instead of 
making its way out along with the latter by the open gorge of 
Upper Purangy breaks through the barrier of the Hangrang 
mountains by a narrow fissure between jieaks of 20,000 and 
22,500 feet. Had the Larigchen river run out by the Serting La 
(supposing the necessary fissure in the mountains at that point), 
and joined the Ladak Indus through the valley of Hanle (sup- 
posing the necessary changes of level), such a course would have 
been more normal uian the existing exit to Hangrang^ as its direc- 
tion would then have been from S.E. to N.W., and the mountains 
about the Serting are more notably depressed than any other part 
of the whole western boundary of Guge, The watershed between 
the Indus and Sutluj has a running length of nearly 500 miles, 
measured from the supposed position of Maryum La to the N. W. 
extremity of sPiti ; and some considerable portions of this are 
drawn across the heads of valleys transversely to the main moun- 
tsun ranges. 

The prevailing direction of the principal rivers is, like that of 
the chief mountain ranges and valleys, from S. K. to N. W. ; and 
the main trunks of the Indus, the Nubra river, and the Guge 
Sutlujy preserve this direction through the greater part of their 
courses ; but the cross fissures, and other irregularities in the 
mountain ranges, admit of frequent exceptions to this rule (as in 
the river of Hembaps and Lower Purik, and the river of Sham- 
Zangskar) ; and many of the larger affluents approximate to the 
same direction as the main trunxs, so as to meet them very 
obliquely (as the rivers of Shigar, Khapalu, and Yarma-Nuhra^ 
the Kanji TokpOy Yuru- fFanla, Hanle, and Gar rivers). Con- 
fluent branches also often meet from diametrically opposite quar- 
ters, both in the same line, and united turn off to some other 
direction, an arrangement which may be seen to pervade all the 
drainage of Upper Zangskar and Lungnak. In short, the general 
tendency of the main rivers is to flow from S.E. to N. W., or N.W. 
to S.E,, and when opposed in tlmt direction to break through the 
mountains till they can regain it in somo other valley. 

Tlie iipproxiraate running lengths of the principal rivers are 

km follows : — Tile longest trunk of the Tibetan Indus is probably 
iiboiit 750 mile?^ rt'ckoned from its lowest Tibetan point at Acho 
of JLowc*r Bclti^ tt> its farthest sources in Seng Tot of Nari- 
Mhorfum. The liighest point actually attained (by myself) upon 
r 
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the main stream (viz., Demchoky on the frontier of Ladak and 
Nari'Khormm) is gnly 550 ipile^ or so from Acho; but as Moor-f 
croft and Hearsay headed the river of Gar^ which is veil known 
to be a feeder of the Indusj 130 miles higher up, and native infor- 
mation so far is tolerably precise, the course of the river may he 
$aid to be positively ascertained for nearly 700 miles. Little or 
nothing is Known of the furthest sources in Senff^ Tot or elsewhere, 
. and the estimate of 50 miles for the remaining course depends 
upon native reports and coi^ecture. In the lower 550 mdes, I 
have myself mapped about the upper half of that coiurse through-^ 
out Ladak, and Lieut R. Young has done the same for the lower 
half through Baltic our surveys uniting within 25 miles or so ; but 
the credit of the first exploration of the river belongs to Moorcroft 
and 'iVebeck, and to Mr. Vigne. 

The northern trunk of the Indus^ or river of the Changyut op 
of Nvira (by some called the Shayok\ has a length of about 300 
miles from its source of greatest volume in the glaciers of JTumdoji. 
But the rivulet of Gyapshan has a further course of 50 miles to the 
watershed about the Karahorum^ and makes the extreme length of 
this river 350 miles. If, however, there were any active effluence 
from the Tso-Pangong^ and the main trunk of the river extehded 
to the furthest affluent of that lake on the S.E,, the Kumdan river 
being reduced to a northern tributary, the extreme length would 
be increased probably to 400 miles. 

The river of Purik derives its importance more from the number 
of its branches and their volume than from the length of any of 
them, its longest run appearing to be hardly 100 miles from the 
head of the Sliingo branch in SL Balti, 

The river of Zamskar and Lungnak has its source of greatest 
volume — which is also the same for the whole IndiLs — in tje head 
of the Monlung oi Lingti^ pt^rhaps in the little lake of Yunarn^ on 
the N. slope of the Para Lasa ; and the length from this source 
to the conflux with the LadcJt Indtis (at Taohsti in Mid Ladah) 
is 180 miles, making the whole course of the Tibetan Indus of 
greatest volume 625 miles, or less than five-sevenths of the pro- 
bable extreme length of the longest course ; but the Tsarap branch 
of the Lingti river is about 20 miles longer than the others, and, 
measured to the furthest head of tliis, the Zangshar river will 
have an extreme length of 200 miles. There is also the line of 
dormant drainage in the lacustrine basin of N.\\\ Jtupshu^ con- 
nected with the Lungnak river by the valley of Kyangchung and 
the Toze Tokpo ; and the furthest head of this, m the eastern 
affluents of the ThogjUChemno lake, is just about as far (from the 
point of junction near Shun) as the source of the Tsarap river. 

The lowest Tibetan point of the Langchen or Guge Sutluj may 
be placed at the conflu?L of the Mangrang river u^er Nantgya^ 
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below which the joint river becomes purely Kanori Bhotiya or 
Himalayan, Its sources are somewhat coiqplicated (as imper- 
fectly known to us), lying between the Chukar (i. e. White Biveri 
from the Indian Himalaya on the S., the Ser-Chu {Oold River) 
or other streams from the mountains of Kangri on the N., and 
the ^uence from the lakes Mapkam and Langak on the £. ; the 
two first being permanent, and the last partial or intermittent ; 
and besides these, there is the dormant drainage of the Horba 
baaiB, which stagnates in the Lake of Konkyu on the extreme 
S.E. The Chukar is said to be as large as the united river of 
Mensar and Tirlhapuri, when swelled by the melting of the 
Himalayan snow in summer; but we do not know whether it 
maintains this superiority on the average of the year, nor whether 
the intermittent contribution of the lakes be equal to the perma- 
nent a£9uence of the Ser^Chu^ or other rivulets direct from the 
Kangri mountains ; but the differences in both cases are perhaps 
small. Measured from these various sources, the length of the 
Langchen will be — from the Darma Yankti head of the Chuhary 
about 230 miles ; from the head of the Serchu, behind Kailashy 
245 miles ; from the furthest affluents of Manasarovxir on the 
S.E., 255 miles, which includes about 45 of the intermittent lake 
drainage ; and from the watershed of Maryum La, at the S.E, 
extremity of Horba, probably about 320 miles, including 65 miles 
for the dormant drainage of the Konkyu basin. 

The most important tributary of the Guge Sutluj is the river 
of Chumurti, which joins its right in Bongchung, 60 miles 
above Namgya, after running for 90 or 100. miles from the north- 
ward. 

The river of S Rupshu Tsotso and Hangrang has a course of 
1 50 miles, from its furthest source in the head of the Pangpok 
valley to its conflux with the Langchen at Namgya : but the last 
25 of this, in the valley of Hangrang, is only derai-Tibetan, lying 
a little S.W. of the line which 1 have assigned (though somewhat 
doubtfully) to the Indian watershed in tliis quarter ; and the same 
character belongs to the river of sPiti, which joins that of Tsotso 
at the top of Hangrang, after a course of 80 or 90 miles from the 
westward. In Rupshu, the S.W. aflSuent of this river, from the N. 
side of the Parang La, though 15 or 20 miles shorter tlian the 
Pangpok branch, perhaps contributes as much water, because its 
sources are more Himalayan : there is also the doimant drainage 
of the Tuo-Moriri hasin, with an extreme course of 40 or 50 
miles from the northward, and the furthest source of this is about 
as £Eir as that of Pangpok. 

The main sources of the Mapcha river of Purang lie in the 
N.E. Aofe of the Himalaya, N. of Byans of Kumaon; and from 
the furthest of these the river has a course of about 50 miles down 
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to Tahlakhar^ which is the lowest explored point Perhaps 20 or 
30 miles more of it may be Tibetan, but this is uncertain. 

In West Nariy neither the length of a river's course nor the 
area of its basin is any sure index to its volume of water. Much 
more depends upon the position of its sources as regards snow, 
and something on the nature of the soil over which it flows. From 
the greater quantity of snow on the Indian Himalaya and the 
Tibetan mountains next thereto, the rivers of the S. are incom- 
parably fuller than those of the central and northern zones Thus 
the Tibetan Indus, which has its longest course of 750 miles in 
the Zhunglam, derives its greatest volume from* the Lhogyut^ no 
further than 525 miles ; the Senge Sangspo, after a course of more 
than 400 miles through Nari-Khorsum and Upper and Middle 
Ladak^ probably scarce exceeds in volume the upper part of the 
Lungnak river in Lower • Lingti, not 50 miles from its furthest 
sources, or the joint river of Purik^ after running less than 100 
miles ; and the discharge of the whole Zangskar river, after run- 
ning only 200 miles, and draining a basin of 6,000 square miles, 
mostly in the southern zone, is perhaps tenfold of the water 
brought by the Ladak Indus in double of that course, and from 
double the area of country, in the central districts. 

Rivers of considerable volume sometimes issue ready formed 
from glaciers ; but these are not common in Ladak, and exist 
chiefly at the heads of the northern affluents of the Nuhra Indusj 
whereby the volume of that river is made little inferior to the 
Indus of Ladak before the accession of the Zangskar river. In 
one or two instances also they are diminished or almost absorbed 
by running over a eandy bed ; as the river of Haide, which is 
fuller in its thirtieth mile at Tara Sumdo, than in its fiftieth at 
Hanle Gunpa, and reduced almost to nothing at its debouchure 
in the eightieth mile at Loma-Sumdo ; and the river of Kumdan. 
which, 15 or 20 miles below its exit from the glaciers, is almost 
entirely lost in sand and gravel for as much ftirther, but then 
comes up again, and regains its former volume. 

The fluctuations of volume arising from the melting of the snow 
sources are very considerable; the annual changes are felt in 
every river and rivulet throughout the country, but the diurnal 
ones become obliterated at a short distance, and hardly afiect the 
main trunks of the principal rivers, excepting those of the Lhogyut 
with affluents joining immediately from the Indian Himalaya (such 
as the Lungnak of Zangskar and the Langchen of Guge). In the 
Lhogyut the larger streams are often fordable and unfordable 
alternately at different hours of the day, and these hours varying 
according to the distance from the snow sources. As the snow 
melts most during the afternoon, the rivers will be fullest about 
sunset, within a few miles of their sources ; and a further course 
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of 50 miles or so (according to the current) will bring the flood to 
the next sunrise. 

The utmost irregularity prevails in the distribution of volume 
in the different parts of any one river ; at one point a stream will 
be double, treble, even teniold, of its breadth at another point a 
furlong distant; and the depth is equally variable, and very 
irregular in anv one cross section ; such great variations in the 
volume being of course compensated by equal and opposite changes 
in the current In the alluvial bottoms of the principal valleys, 
the larger rivers generally run in broad flat beds of shingle, wind- 
ing from side to side, and often subdivided by low islands, or 
spread into wide reticulated shallows; even the small rivulets 
aJSect this form whenever there is any flat alluvial bottom ; and 
the condensation of the stream in a narrow rocky bed, though oc- 
eurring both in the smallest and largest rivers, is comparatively 
uncommon. 

The absolute volumes of the rivers are generally far inferior to 
those of the Indian Himalaya^ and an unfordable stream is seldom 
to be looked for, unless in the Lhogyut^ or in one of the main 
tnmks of the other zones, and in summer ; but numerical mea- 
surements of their actual discharge are still desiderata in both 
regions, and, in lieu of the former, I can only give a few loose 
estimates of breadth and depth, taken in crossing fords or bridges, 
or observed from the banks. 

The Ladah Indus^ at the highest explored part of its course 
in Kakzhung^ flows through a wide flat, with a stream — often 
much subdivided — varying from 50 to 100 yards in breadth, and 
a gentle current of 2 or 3 miles an hour ; and in October I found 
the fords here not above 2 feet deep, though in midsummer some 
of them exceed 3 feet. In the upper Rong the river is more 
condensed, and seldom or never fordable, being at some points 
not above 10 yards wide, with a most violent current, and the 
bottom quite hidden by the depth of water (though very clear), 
and the bridges vary from 40 to 80 feet in waterway. In central 
Ladah it resumes somewhat of the character it had in Kakzhung, 
being a good deal spread into wide shallows, with a moderate 
current: at two points, where most condensed, and unfordable, 
it is spanned by bridges having waterways of about 100 feet ; but 
at sPituk under Le^ it is easily fordable at all seasons, being 
subdivided into two streams, which in the middle of May I found 
each about 100 yards wide, and only H feet deep, though 
in summer the depth is greater. Immediately below this, which 
is the last ford, the Ladak Indus becomes condensed again, and 
then joins the river of Zangshar. 

The river of Lungnak becomes unfordable in summer, with a 
breadth of 30 or 40 yards, immediately below the conflux of its 
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main head-streams in Lingti^ only 40 or 50 miles from the fur^ 
thest sources. In its lower part, after the accession of several 
large afiSuents, it is much condensed, with a deep rapid stream, 
and average breadth of 50 yards. On entering the wide allu- 
vial flats in the open valley of central Zangskar^ it spreads in 
subdivided streams, but still unfordable at their deepest, over a 
breadth of half a mile, till its junction with the river of sTot 
Zangshar, The united stream is then condensed again, and cou* 
fined to a narrow rocky bed for the rest of its course through 
Sfuan ZangshoTj its volume being at the same time much in- 
creased by several tributaries, the last and largest of which, from 
Khamah is itself, in summer and in the lower part of its course, 
an unfordable river. At Nyei-ak^ in Sham Zangdtar^ Dr. Thomson 
found the river hemmed in between high rocky w^lls, only 40 feet 
wide, with a rapid current, and spanned by a common wooden 
bridge ; and from this to its conflux with the Ladak Indtis^ it is 
impassable except on ice in winter. 

In Lower Ladak tlie united Indus is generally condensed into 
a deep surging river, sometimes expanded to a breadth of 100 
yards, and sometimes contracted to no more than 10, in the latter 
cases very rapid, and always of unfordable depth. The principal 
bridge here, at Khalatsey has a waterway of about 70 feet. 

Moorcroft found sonje of the heads of the Purik river hardly 
fordable in the beginning of summer, and he estimated the united 
trunk of the river below Khar Rul as equal to the Ladak Indus 
under Le. 

The northern Indus^ which rises at once with a con^derable 
body of water from the glaciers of Kumdauy is said to be almost 
entirely absorbed in a sandy part of the valley 30 miles below, 
but appears again in its full volume further down. It becomes 
unfordable in summer below the conflux of the large stream from 
Clumg-Chenmo : thence to Shay ok I found it from 30 to 100 
yards wide, and, though flowing through a broad open valley, 
often condensed into a single stream, and generally unfordable in 
the middle of September. Between Shayok a^d Ayam the valley 
is very narrow and rocky, and in the end of April I found the 
fords — of which there were no less than sixteen to be crossed in 
30 miles — from 60 to 180 yards wide, and H to 34 feet deep; 
and this part of tli^ river becomes impassable during the summer 
months. Through Nubra the river runs in a wide open flat, and 
is always fordable at several points, even below the conflux of 
the large afSuent from Yarma Nulra^ being much spread into 
wide shallows with a gentle current, and attaining an extreme 
breadth of a quarter of a mile. Below this the valley becomes 
contracted again, and the river more condensed and rapid, its 
breadth commonly frona 50 to 100 yards, but under one of the 
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bridges only 80 feet ; and it is generally unfordable for tlie rest 
of its course through East Balti, though Hot without exceptions 
in the dry season. Some expansion occurs in Khapaiuy and Dr. 
Hiomson found the river fordable here in tbo beginning of 
Norember, with a breadth of 200 yai^ds and average depth of 
2 feet ; but immediately below this it is considerably augmented 
by the large affluent from North Khapaluy and becomes condensed 
again into a deep unfordable stream down to its junction with the 
main trunk of the Indus at Kiria. 

According to Mr, Vigne, the northern Indtis is 150 to 200 
yards wide close above its conflux with the centra) river, and this 
latter only 80 yards wide, but deeper ; and Dr. Thomson supposes 
that the discharge of the two streams may be nearly equal> whilst 
other travellers have even considered the former to be the larger. 
But these are mere guesses ; and, considering that the two southern 
branches of Zanyskir and Purik alone drain a joint area as large 
as the whole northern basin, excluding the inactive lacustrine 
basin of the Pangong, and much moister in climate, and that the 
whole basin of the central and southern river is nearly three times 
that area, it seems pretty certain that the discharge of the central 
Indus must be very much greater than that of tlie northern 
branch. 

The authorities above mentioned state the imited Indus at 
sKardo to be from 1 00 to 200 yards, or often more than 500 
feet, in width, and 9 or 10 feet deep in the centre, even in winter, 
with a moderate current; and it here receives a considerable 
accession from the northern affluent of Shigar, Mr. Vigne de- 
scribes it as ^' a furious rapid " in the contracted gorges of Rongyul ; 
and it continues probably to be deep and narrow for the rest of 
its coiu'se througn Lower ^aZ^i, its volume at the same time being 
increased by the river of Gilgit and other affluents. There is no 
extant account of the Indus near its lowest Tibetan point. 

The southerly position of the Guge Sutluj gives it a respectable 
volume among Tibetan rivers. Tlie mouth of the Chukar; its 
chief southern source below the lakes of Kangriy is said to be 
forded with difficulty sometimes in siunmer. The main trunk of 
the river, a little above Tot-Ling^ is crossed by an iron chain- 
bridge with a span of about 100 feet, the stream being here con- 
tracted between rocks and unfordably deep; but immediately 
below this it is spread out again over a wide alluvial flat, and 
fordable in many places between Totaling and Tsaprang. I 
have not heard of any fords below Tsaprang ; but there are two 
bridges in Rongchung^ and a third in Hangrang^ close above the 
conflux at Namgya^ which Gerard states to have a span of 
74 feet. 

The western head of the Sutluj is rather a scanty stream in the 
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upper part of its course through Rupshu, and often spread in 
shallows to a great breadth — at Tronyor^ near Chumur^ to a 
quarter of a mile; but it becomes condensed on entering the 
narrow rocky valley of Tsotso^ and is generally unfordable in 
summer for the rest of its course through that district. Close 
above the conflux of the sPiti river in Hangrang^ Gerard found 
it 98 feet wide, and unfordable in the middle of August, but said 
to be fordable with a depth of 24- feet in the dry season. The 
sPiti river was smaller. According to the same authority, the 
united river of Hangrang is spanned by a 92-feet bridge at 
Kyahhar (v. Shelhhar\ but in two other places measured 85 and 
90 yards, which he considered its average breadth, the stream 
beinff deep and rapid. 

The Mapcha river of Purang appears to be unfordable in 
summer under TaJdakhar (50 miles fix)m the furthest sources), 
and a little above that is spanned by a bridge of about 50 feet 

The general flatness of the valleys on the Tibetan table- 
land renders the fell of the principal rivers far more mode- 
rate than those of the Indian Himalaya^ and the secondary 
mountain rivulets, which are more rapid, have no conaderable 
volume ; so that neither of them can compare with the thundering 
cataracts that form the cis-Himalayan sources of the Indian rivers. 
My measurements of the running lengths of the rivers, and of the 
elevations of the points taken on them, are not exact enough to 
give the falls with much accuracy, but those contained in the table, 
p. 45, may be taken as useful approximations. 

It appears from the table that the faU of the main Indus attains 
its minimum (so far as known), of 3 or 4 feet per mile, in the 
upper part of its course, in the Changtang^ and its masumum, of 
near 30, immediately below that, in the upper Rong ; whence it 
subsides again, with some irregularities, to about 25 feet per mile 
in Central Ladak^ 20 in hower Ladaky and 15 in Balti; and these 
limits nearly include the falls of tlie other principal rivers, ex- 
cepting in their highest or lowest parts, which are sometimes 
steeper than 30. The greatest fall observed in the head of any 
river, fairly out of the mountain ravines, was only 45 feet per mile ; 
but there may be others steeper. In tx>th branches of the Sutluj^ 
the falls increase rapidjy as they pass from the Tibetan table-land 
to the slope of the Indian Hinudayay attaining at last to maxima 
of 80 and 120 feet per mile, or nearly double and treble of the 
greatest Tibetan falls. By non-advertence to this fact, Gerard 
fell into great exaggerations regarding the probable elevation of 
the lakes of Kangri at th<» head of the Guge river. 
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Falls of Riyera in We$t Nari. 
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Lakes, — ITie lakes (in Tibetan mTso) form rather an important 
item in the drainage system of West Narij as their basins occupy 
in all probability not less than 12^000 square miles (and possibly 
much more if the unexplored parts of the north-east be lacustrine), 
the whole of which is exclusively in the Chanfftang^ where the 
flatness of the general level and absence of deep fissures favour 
such aceumulations of the drainage. 

The largest of all the lakes is the Pangong^ which receives 
half the drainage of Tanktse of Ladak, and all of Ruduk of 
Nari, and, were it not a lake, would be the longest trunk of 
the northern branch of the Indus. Its basin has a mean length 
of about 110 miles directed S.E. and N.W., with a breadth of 
60, and area, therefore, of 6,500 square miles. Though not 
actually explored to the whole of this extent, it is not likely to be 
less, and may be very much more, including dormant drainage to 
the eastward. 

The lake itself has a running length of 100 miles probably 
(about half of which is actually explored), and an average breailtn 
of only 3 miles or so, making the area 300 square miles. The 
middle part of the length is directed nearly E. and W., the N.W. 
quarter being turned northward, and the S.E. probably southward. 

The character of the containing banks is for the most part very 
steep and rocky, scarcely leaving a footpath along the water's 
edge, but exceptions to this occur in several places ; all along the 
S.W. side of the northern horn there is a flat or shelving alluvial 
bank, sometimes a mile wide, giving site to the agricultural 
hamlets of Pangong^ where mountain rivulets admit of them ; and 
there are also said to be wide plains open to the lake in the 
southern horn, at Rvduk in the S., and at No on the N. side, 
but these formed in whole or part by the mouths of the lateral 
valleys opening into the immediate basin of the lake. 

The plain of Ot — which is 7 or 8 miles long, with an extreme 
breadth of 3 miles, on the N. side, about 10 miles W. of the lake's 
mid length, at the mouth of the Chang-ParmaYaWey — encroaches 
altogether on the proper bed of the lake itself, which is here singu- 
larly contracted, for 2 or 3 miles, into a narrow channel like a large 
river, having a minimum breadth of 50 yards of unfordable depth. 

The lake has at least eight permanent affluents ; three only are 
actually explored in the N.W. half, but we have precise informa- 
tion of five more in the S.E. Of the former, the longest has a 
run of 40 or 50 miles (through Chang-Parma\ but the rfiortest, of 
only half that course (from Wata), has the largest volume ; of the 
latter, it seems probable tint one passing Ruduk (from Ctiagaug^ 
&c.) has a nm of 60 or 70 miles, and another, debouching at No 
(from the N.), is said to be hardly fordable at its mouth in summer. 

The Pangong has no effluence whatever ; but there is an open 
valley connecting the N.W. end of its basin with that of the 
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Tanktse afflneot of the Nuhra river, via Mufflib^ the length of dor- 
mant drainage between the edge of the lake near Jaktii, and the 
first appearance of the Muglib riyulet in a scanty spring at Wanff- 
tong^ being 7 or 8 miles ; and the sprvBff, bemg snb-saline, is con* 
sidered by the Tibetan inhabitants as a filtration of the lake water. 
The watershed across l^e head of the valley is almost impereep- 
tible, but lies probably at Danzho LhatOy only a mile irom the 
lake, and scarce 100 feet above its present surface. Hie present 
level of the water is about 13,400 feet 

All along the banks of the lake there is a well-defined zone of 
horizontal watermarks, extending to a height of perhaps 70 feet 
above the present sur&ce, formed both by calcareous concretions, 
and by erosions on the foot of the marginal rocks, cwresponding 
marks being also visible in parts of the alluvial shore ; and the 
uppermost of these lines no doubt marks the level of the existing 
watershed at Donzho, The gradual subsidence of the lake is 
established by further evidence. The plain of Ot, which is raised 
only 10 or 12 feet above the present water-line, consists of fine 
earthy strata full of small shells, which are very perfect and un- 
altered, if fossils at all of the most recent sort, and some of them 
closely resembling (if not identical with) a small species still living 
in the Tso-Rul^ thoueh none were observed in the water of the 
Pangong itself. Although the inhabitants ot Pangong have no 
tradition regarding the origination of O^ by the subsidence of the 
lake, its gradual desiccation in the present (i. e., human v, his- 
toric) era seems probable ; and I was informed by a Tibetan, who 
had visited the lake in company with Mowcroft in 1821, and 
again with myself i» 1848, that tne water had receded perceptibly 
from the encamping ground at Jaktil during these 27 years^ 
which, as the shore there is flat, might have been done by a very 
slight subsidence of the water. 

The water of the Te&^Pcmgong^ in the greater part of the lake, 
is very salt (not the salt of the sea, but Epsom saltSy or some other 
compound of Soda), and the solution seems doubly concentrated in 
the contracted channel at O^ ; but at the S.E. end of the lake it 
is said to be quite fresh and potable, whidi no doubt arises from 
the greater affluence of mountain streams in that quarter. 

The Tso Bui and Tso Shaldat are two small lakes, situated in 
a flat valley, which connects the Chushul valley with that of Rnduky 
parallel to the Pangong^ and a few miles S. of its middle part, 
with a length of 50 or 60 miles, and average breadth of 1, uni- 
formly elevated about 14,400 or 14,500 feet, and with no sensible 
watershed, its western and longer portion forming the basin of the 
Tso Ruly and a few miles at the E. end tliat of the Shaldat. The 
Tso Bui is about 1 5 miles long E. and W., and 1 mile broad, 
with a single scanty aflhient 10 or 12 miles long entering its E* 
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end, and one or two small springs of fresh water rising in the hill 
foot at its margin ; the lake water being salt, like that of the 
Pangong^ though in a less degree, and without any effluence, 
though the basin is quite flat and open towards the Chushul valley. 
The Shaldat is only 3 miles long, and at the utmost 1 wide» with a 
very scanty and intermittent affluent to its S.E. comer, no effluence, 
but equally open to the Tso Rul or to Ruduk^ and its water not 
so salt as the other, but still undrinkable. Both of these lakes 
are surrounded by signs of modem subsidence like the Pangong. 

The general system of the Tio Pangong may be finally ex- 
plained by saying, that a very slight elevation in the country 
about Kesar Gidpo (between the two small lakes) would suffice to 
send out the Shaldat by Ruduk and the Tso Rul by Chushul^ 
into the great lake, and an elevation of one or two hundred feet 
at Nertsong (at the S.E. end of the Pangong)^ with an equal de- 
pression at Donzho (at the N.W. end), to drain off the whole into 
the Nubra Indus by Tanktse and Shayok ; but if the present state 
of things last long enough, the two small lakes will become ex- 
tinct, and the Pangong divided into two lakes, separated by an 
isthmus at Ot. 

The lakes of S.E. iVart, at the head of the Langchen Sutluj^ 
drain in all a basin about 90 miles long S.E. and N.W., and 
perhaps 50 wide, making an area of 4,500 square miles. The 
S.E. half of this, comprising the valley of Horba^ contains 
the Tso KonkyUj lying immediately under the W. foot of 
Maryun La ; it has not been explored by any English traveller, 
but my Tibetan informants represent the fake to be long and nar- 
row like the Tso Rul^ but larger— perhaps 20 miles long and 2 
wide, or 400 square miles in area — with no effluence, yet no 
high ridge between it and the lakes of Kangri^ and certainly be- 
longing to the same system of drainage ; the water salt ; and the 
elevation probably between 15,500 and 16,000 feet 

The north-western half of the same basin comprises the greater 
part of Kangri^ and contains the Tso Mapham^ or Indian Mana- 
sarowar^ and the Tso Langak (or Oma Tso, i. e. Milk Lake\ the 
Rakas Tal or Rawan Rhad of the Indians. Detailed accoimts of 
these have been already published in the volumes of the Calcutta 
Asiatic Society, and I here confine myself to their more prominent 
geographical features. They lie together in a large southem 
recess of the Kangri valley, S. of the mountains that impart this 
name to the whole district and include the notable peak of Tisi 
— ^the Indian Kailash — and N. of the still more gigantic Gurla ; 
they are parted off by detached groups of inferior mountain irom 
Horba and the Tso Konkyu on the E., and from the head of 
Purang and Gyanima of Guge on the W. ; and a spur of low hills 
— partly alluvial, I believe— projecting from the foot of Gurla^ 
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divides the two lakes by an isthmus 4 or 5 miles wide, also partly 
shutting oflF the eastern one from the wide flat valley on the JT. 
They are both upon the same level (within a few feet), at an ele- 
vation of 1 5/200 feet ; and both of the purest fresh water, in spite 
of much saline exudation in many parts of their banks. 

The eastern lake Mapham is of oblong or oval shape, 15 or 16 
miles long E. and W., and 11 or 12 broad N. and S , making an 
area of 150 square miles. It is known to have several aflSuents 
from the high snowy moimtains that flank it on the N. and the S., 
though the English explorers, confined as yet to the W. side, have 
not actually crossed any of, them ; and one of them, from the 
Kavgri mountains on the N.E-, is said to form a small fresh- water 
lake, called the Tso Khurgyal^ shortly before its debouchure into 
Mapham (the high road to f7- T«any going between the two lakes j. 
Its effluent runs through an opening in tne hilly isthmus into the 
western lake : I found it a swift stream 100 feet broad and 3 deep 
in October ; and its exit from the lake was seen by Mr. J. E. 
Winterbottom and my brother, Richard Strachey, from a height a 
few frirlongs ofl^; though Moorcroft crossed this very place without 
finding the stream, even in August, the time of highest flood — 
whether from its being then dry, or from its percolating through a 
bar of shingle close to the lake, as asserted by some of my native 
informants, is not apparent. 

The western lake Langak has probably about the same area as 
MapJutm^ but an irregular shape, with a length of 20 miles N, 
and S., and extreme breadth of 15, measured obliquely across its 
S. end, the N. end narrowing ofi^to a point; at the S. end there 
are two or three small rocky islands, the only known instances of 
such in the lakes of West ]Sari, My brother and I have between 
us completed the circuit of this lake, so as to leave no doubt of 
its affluents and effluents; the former comprise the effluent of 
Mapham above noticed, two streams from the Kangri mountains 
on the N.E. as large as that, and a much smaller one from the 
valley of Jungba in the hills on the S.E. The effluence to the 
Langchen river is from the N. point, which I crossed however in 
October without finding any running stream, or any marked 
channel for one, though the flatness of the ground, its partial 
inundation in shallow pools, and obvious descent of the level 
towards the river, entirely corroborated the native accoimts of an 
intermittent effluence in seasons of flood. It is worthy of notice 
that one branch of the Jungba valley is connected with valleys 
draining into Gyanima of Guge ; and the level of both so nearly 
flat, and the dividing watershed so insensible, that the depression 
of a few feet at this end, with an equal elevation at the N. point of 
the lake, would certainly turn the effluence into the Chu Kar^ 
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through the plain of Gyanima^ where there now exists a small 
lake 5 or 6 miles long and 1 in extreme breadth. 

The basin of the Tso Moriri, in South Bupshu^ connected with 
the Sutluj through Tsotso and Hangrang^ consists of two separate 
parts, the one of permanent and the other of intermittent dram- 
age. The former, to the N.E., has a length of 28 miles N. and 
S., with a breadth of 25 miles at the jf end, but only 3 or 4 
at the S., making an area ef about 400 square miles ; and this 
contains the lake at its S. end : the latter joins at the S. point of 
the former, from the S.W., haying nearly an equal area, with a 
length of 25 miles N.W. and S.E., and mean breadth of 1 7 ; and 
including half of this the whole basin may be reckoned equivalent 
to 600 square miles of permanent drainage. The surrounding 
mountains are not above 19,000 feet, and still less in the southera 
part, and generally sloped off to the lake with a margin of broad 
shelving b«nk. The lake itself has an oblong shape, with a length 
of 14 or 15 miles N. and S., breadth of 3 or 4, and area of about 
45 square miles ; its elevation is 15,200 feet, and its water sub- 
saline. The longest permanent affluent is that of Gyang and 
Tsakshang from the N.W., with a length of 25 or 30 miles ; that 
of Karzok on the W. is much smaller, and two or three others 
are insignificant summer rivulets. 

The intermittent affluent which joins the S. end of the lake, 
after a course of 40 or 50 miles in two branches from the west- 
ward, is the same with the Pamgpok branch of the Rupshu river. 
This stream sends half its waters into the lake and half to join the 
Parang branch of the river at Nurbu^SumdOj sometimes both at 
once and sometimes alternately in different years ; an instance of 
distomosis which, if insignificant for the smallness of its scale, is 
remarkable as the only one that I have ever seen or heard of in 
all West Narij or the Indian Himalaya. The mouth of the Pirse 
valley (which is the eastern continuation of Pangpok) is contracted 
into a narrow rocky gorge, opening at right angles into the W. 
side of the Leptra valley (whidi is the southern prolongation of 
the lake's immediate baain), where the latter is 3 or 4 miles wide ; 
and though the bottoms of both are generally very flat, a large 
faft-shaped alluvial delta spreads out of Pirse right across the 
breadth of Leptra; and the middle part of this bank, beina as 
usual the highest, forms a low flat ridge, so exactly medial to 
the debouchure of the river that the stream wanders over 
it for some way, in widely subdivided shallows, before ulti- 
mately takii^ to one or other slope of the delta, or to both ; and 
once parted the two streams cannot unite again, because the 
medial rise of the bank forms a complete though low bar across 
the whole bottom of the Leptra valley. A change of a very few 
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feet in the relative levels in some parts of the divaricating alluvial 
bank, would suffice to put an end to the distomosis, and determine 
the flow of the Pirse river either wholly into the lake, or wholly 
into the river of Bupshu. 

TTie T$o Moriri has no effluence; but an elevation of 100 
feet at its N. end, witli an equal depression at the S., would send 
it all into the Bupshu river, along with the river from Pirse^ 
through Leptra to Nurbu^Sumdo. The old idea that the lake 
actually formed the source of the river, obtained by Herbert and 
others from distant inquiries, and still figuring on most English 
maps, though not strictly correct, is thus founded on geograpUcal 
&cts, and a careless observer might mistake the southern branch 
of the Pirse river for an effluent of the lake. 

I saw no signs of desiccation in the lake, nor is the existing 
watershed across the Leptra valley consistent with any considerable 
he'^t of water above the present surface. 

The lacustrine basin of North SupshUy connected with the 
svBtem of the Lungnak Indus^ is also divided into two parts* 
The eastern one, containing the lakes of Tsotcar^ is a triangu- 
lar area of about 200 square miles, the lakes being situated near 
the middle of its W. side, where there is an opening through low 
hills communicating with the western division of the basin at 
Bokchung. This latter has an equal area of 200 square miles, 
contains the valleys of Tanglang Rok and Kyangchung^ and 
opens at its south end into the Toze Tokpo branch of the Lungnak 
at Pangiik ; it has no permanent rivulets of any size, and but 
one or two insignificant ponds oflen quite exhausted in the dry 



Hie main lake of Tsowar has an area of a few square miles 
only ; it has one or two small mountain affluents, the chief of 
which from the southward expands a little before its debouchure 
into a pond or small. lake of fresh water. It has no effluence, 
though the opening for it exists as above mentioned : and Dr. 
Thomson observed upon the surrounding hill-foot a line of ancient 
water-marks, corresponding with the low valley watershed, and 
indicating a desiccation of Uie lake, about 150 feet above the pre- 
sent level. The elevation is somewhere about 15,000 feet; the 
water of the larger lake-salt, and a small part of the marginal con- 
cretions sometimes found to be edible sea-salt. 

The name Tsowar signifies Between the Lakes^ and is applied to 
the summer camp of the Bupshu shepherds in that situation. 
Thogji Chemno, the Great Benevolence^ is the name of the Lha^ 
or local deity, who has his Lhaio or dedicated turret, on the N. 
side of the larger lake, which itself must be called by the same 
name for want of any other. 

In the preceding notice of the lakes I have made no allusion to 
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their depth, because it is not known in any instance ; but with 
reference to the general formation of the valleys in which they are 
embedded, it may be conjectured to range within two or three 
hundred feet. 

The following peculiarities are worthy of remark, as seeming 
to pervade the wnole system. Every one of the Lakes has a 
connexion by open alluvial valley with the general river drainage 
of the country : none of them can ever have been much (or 100 
vertical feet) fuller than they now are : they are not to be found 
below 14,000 feet: some of them are drying up without any 
effluence, under the sole effect of evaporation or subterranean 
filtration : and those with an effluence are invariably fresh-water^ 
those without it invariably salt 

In addition to the lakes above described, there are several small 
ones, all fresh- water, formed by the stagnation of rivulets in flat 
valleys or ravines, generally at high elevations ; but they have no 
geographical importance, and are often mere duck-ponds, though 
interesting as objects of topography or landscape, and seldom 
without Tibetan names. The largest that I have heard of is the 
lake of Kyungy said to be 3 or 4 miles round, in the ravine of 
Nidar^ entering the left of the Indus in Upper Ladak^ probably 
at a height of 15,000 feet ; and the most curious that I have seen, 
is a little pond a few furlongs round, completely insulated in a 
crater of low serpentine hills that protrude through the alluvial 
bottom, in the valley of Yarma-Nvhra^ between Tiritsha and 
Panimik ; but this is in the Rong, at a height of only 10,700 feet^ 

Olaciers. — Glaciers are well known to the llbetans under the 
name of Kangrij i. e. Iceberg^ which is also loosely used to denote 
any high mountain covered with perpetual snow or nev^; but, as 
might be expected in a country of such little snow, they form 
rather the exception than the rule, and are not commonly to be 
found away from the Indian watershed. 

In the central part of Ladak the only instances I met with 
were in the very lofty range dividing Pangong from Tanktse 
Proper, where several small glaciers of the incipient class fill the 
deeper of the top ravines below the general coating of nevee, but 
yet so elevated, that from my camp in the valley oiKoy at 1 7,800 
feet, the lowest of them still seemed 1,000 vertical feet above me. 
From the shore of the Pangong^ about Man and Merah^ the ends 
of some of these may be seen hanging upon ledges of the mountain 
overhead, and their true character is sufficiently attested by the 
Tibetan inhabitants, who (incurious as they generally are in such 
matters) have observed their progressive motion and Sboulement^ 
as evidenced by fragments of ice falling to the foot of the 
mountain. Symptoms of terminal moraine may also be seen 
descending through the lateral ravines in the valley of Muglib; 
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and the head of the Ko valfey above mentioned appears to be 
composed of ancient moraine rather than alluvium. 

But the chief reservoir of Tibetan elaciers seems to be in the 
S. &ce of the Turkish watershed, which the joint observations of 
English travellers and native reports prove to be full of them, 
and many of the first class both for size and formation. The 
main trunk of the Nubra river issues from two of these, at 
a place called Kumdan (by the Turks Chon^ashj i. e. Willow 
Boulders), where the position of the glaciers is such as to cause 
most devastating debacles^ which I shall describe further on. 
Dr. Thomson visited this place, and has given an account of the 
glaciers. 

I myself found the river of Yarma-Nubra issuinc full-formed 
(being 50 yards wide, with an extreme depth of li reet, and very 
rapid, in the beginning of October) from a large glacier, entirely 
occupying the head of the valley and (so far as 1 ibetan informa- 
tion goes) rendering it impassable. I estimated the breadth of 
the glacier, in its lower parti to be | of a mile ; and its length 
is such that, after ascending perhaps 2 miles, I was unable to 
see the head of either of the two branches into which it is divided 
4 or 5 miles above the lower end. The thickness of ice seemed 
at least 200 feet. The elevation of the lower end is about 1 1,700 
feet, which is probably 8.000 feet below the mean level of per- 
petual snow in these regions (viz., 20,000 feet). Wild jumper 
trees grow all about the hill sides along its lower part, and though 
the valley is not actually inhabited for several miles below, a 
fragment of alluvial bank on which I encamped might easily have 
been converted into a corn-field in immediate proximity to the 
foot of the glacier. The glacier is remarkable for the extreme 
flatness of its level, and the abrupt contact of its ice with the 
steep walls of the gt^nite mountain on both flanks, in which points 
it follows the character of the retaining valley bottom. The 
surface also is very free from moraine, often exhibiting the pure 
clean ice ; and although passable with care and toil, iii its lower 
part at least, the crevassation is so excessive that the whole 
glacier seems to consist of an aggregation of great lumps — each as 
big as a house, and jammed together in the utmost disorder — 
rather than a continuous mass with cracks in it: a formation 
which, I think, must be ascribed less to the disruptive inequality 
of motion than to the action of surface melting, which produces a 
network of rivulets that cut grooves in the ice, soon ' deepening 
into chasms, which often insulate and undermine great blocKS, till 
they subside or tumble over into new forms of confusion. Glaciers, 
however, to be well understood, require much experience and 
specific study, as well as days and weeks of exploration ; and my 
own hasty observations on the Kangri of Yarma-Nubra may be 
superseded by more elaborate inquiries hereafter. 
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The Tulumhuti affluent of the Yarma-Nubra river also rises 
from glaciers, whidi are passed on the summer road to Yarhendy 
upon the S.\V, of the Sa^er La (as mentioned by Dr. Thomson). 
Mr. Vigne found several glaciers in the Shigar and Khapalu 
valleys, aligning with those of Kumdan and xarma-Nubra ; and 
the native travellers between Yarkend and Balti testify to a very 
large one upon the Turkish watershed, at the head of the Braldo 
branch of Shigar^ which forms a serious obstacle to this route, 
and rives the Pass its Turkish name of Mustag^ i, e. Iceberg. 
Mr. J. £. Winterbottom and Lieut R. Young found another 
still farther to the N.W., beyond the Hbetan fronUer, in the 
northern head of Gilgit. 

In connexion with glaciers^ I must notice the occurrence of 
certain permanent beds of frozen snow, or Valley Nevee, which 
I met with in two or three places of the Ckangtang in the 
middle of summer^ when the snow-hue was thousands of feet 
higher, and in situations where they could not be ascribed to 
avalanche or to unusual shade (as in the low summer snow- 
beds of the Indian Himalaya). The Tibetans call these snow- 
fields Dar^ and assert them to be permanent, and constant 
from year to year in the same places. The largest that I met 
with were in a wide sunny valley, among low snowless moun- 
tains ; and all of them in the beds of rivulets where most flat 
and marshy ; the snow always hard frozen, with a very irregular 
surface, such as often occurs in glaciers or nevee ; and the beds 
more or less broken up into patches, with every variety of thick- 
ness up to 3 or 4 feet. I have not been able to form any distinct 
opinion of these Dar^ whether they have in fact any peculiar cause 
and constitution of their own, or whether they are mere sporadic 
extremes of the lowest perpetual snow ; but to help the resolution 
of these questions by future observers, I here record the instances 
which attracted my own notice. 

llth August^ 1848, — In Chang Parma^ of Pangong^ a Dar 
about 3 fiu*longs long and 1 wide, and 2 or 3 feet thick, at 
Mitpal Yogma^ the valley bottom elevated 16,100 feet and toler- 
ably open. \lth Idem. A small Dar at Phea Tot^ bottom 
elevated about 16,500 feet, and rather contracted. From two or 
three mountain passages in the vicinity, the mean snow-line was 
estimated about this time to be nearly 20,000 feet 21st JunCy 
1849. — In South -BupMtt, passed two large fields of Dar, covering 
several acres, in places 4 or 5 feet thick ; one at Manechan-SumdOf 
15,800 feet, and the other 3 or 4 miles above it towards Pang- 
poky about 16,000 feet ; the valley bottom being a mile wide, and 
exposed to the sun all day, and the siurounding mountains low 
and snowless ; the mean snow-line estimated, from a neighbouring 
mountain passage the day before, at 17,500 feet, but a fortnight 
later up to 19,000 feet 
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DSbaeles. — The great valley of the Marvul Changyui appears 
to have been subject, from time immemorial, to devastating floods 
rising from debacles iu its north-eastern head. The earliest 
traditions of them take the form of mythology, and ma^ify them 
to a scale fit for the giants and Titans, by confounding £eir effects 
with the extant ruins of the ancient alluvial era. Thus, the 
Tibetan inhabitants of these valleys relate that the oldest and 
greatest of the floods vas effected by three of the ^* Lha ** — i. e. 
Local Deities — to whom they still erect towers, and ofier sacrifices : 
RoRgisha of Sakti let loose the waters in the head of the valley 
at Kunnlan ; Zangnam of Yarma^Nuhra dammed them up at . 
the gorge of Khoro between Ntibra and Chorbat; and Koyak of 
Nubra drained them off again by breaking ZangnanCs dam ; and 
the supposed marks of all tnese operations are to be seen thousands 
of feet above the present level of the river. 

The oldest flood of which I could get any credible matter-of- 
fact account occurred only about seventy years back, and was 
witnessed by the oldest mhabitant of Shaj/ok, then a young 
girl, now an old woman of eighty, who described it to have been 
on a great scale like that of 1835 : between these, there seems to 
have been no flood of any note. 

The one last mentioned occurred on tlie seventeenth day of the 
fifth moon of the ** ISheep Year" which was some time in June 
of 1835. As the valley is not permanently inhabited above 
Shayok^ and none of the Yarkendi caravans nappened to be at 
Kumdan at the crisis of the debacle — though there but a day or 
two both before and after it — there were no eye-witnesses to its 
actual commencement ; but the Yarkendi travellers have beeu obser- 
vant enough to ascertain and describe the cause, and their accounts 
have been confirmed by Dr. Thomson's visit to the spot in 1848. 

The debacle originates in two glaciers a mile or two asunder, 
the upper one of huge dimensions — perhaps a mile wide — coming 
from lateral ravines on the proper right of the main valley, so 
transversely that in process of time they slide right across the 
bottom of the latter, and after abutting upon the steep wall of 
rock upon its £. side, are thrust upwards by the pressure from 
behind till the ice reaches a vast height, in the upper glacier — 
perhaps 700 vertical feet, above the valley bottom. This obstructs 
all the drainage of the upper valley — ^probably a running length 
of 50 miles, and a basin of several hundred square miles — and 
perhaps some portion of the glacier-river itself, till the waters 
oecome accumulated into a large lake between Kumdan and 
Ggapshan ; and under the weight and solvent power of this body 
of water, together with the eontinued pressure of the descending 
glacier, the lower end of the ice is at length burst asunder with 
a sudden and violent disruption, discharging the accumulated 
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water all at once in a torrent of immense volume and rapidity, 
hurrying along with it vast quantities of the overturned ice and 
moraine. 

Travellers who passed Sultan-Chuskul a few days after the 
debacle, found the valley full of blocks of ice as big as houses, 
and so spread with heaps of soft mud that it was impossible to 
get up to the Saser Pass into Nubra^ though the flood-water bad 
all run off. Only ten or twelve years before the debacle, the foot 
of the glacier was not within a quarter of a mile of the eastertf 
mountain^ and the Yarkend road lay through the open passage ; 
but within that period the jamming of the glacier, and damming 
of the Gyapshan water, had rendered the valley impassable above 
Kumdariy and obliged the road to take another line to the E. of 
these obstructions; nor was the disruption of the ice in 1835 
sufficient to restore an opening practicable for the road, or ofiering 
security against an early recurrence of the debacle, the upper 

f lacier being still impassable when Dr. Thomson visited it ia 
848. 
Shayoky the highest permanent habitation of this valley, is 
distant about 100 miles from Kumdan^ and the village being 
situated on a bank 200 or 300 feet above the river, is much be- 
yond the reach of the greatest known floods. That of 1835 is 
said to have passed it by night, and to have mostly run off by the 
next morning ; though, if the statements which the villagers made 
to me were true, the water must have risen nearly 50 feet where 
the bottom is about a mile wide. It passed lAid-Nubray which is 
60 miles below Shayok^ some time before daybreak, and had run 
off by noon of the same day. It here swept away all the lower 
half of the villace of Lagzhunq^ with ten out of the twenty-two 
houses, and all tneir inmates, men and cattle ; and the village of 
Defkit suffered equal loss in its low- lying quarters. These were 
the only two villages in all Nubra low enough to be touched by 
the flood. At Lagzhung I fomid fragments of the old fields 
standing 5 or 6 feet above the low sandy waste of the river flat ; 
and as the remaining part of the village is only about as much 
higher, the flood could not have risen here above 8 or 10 feet; 
but attaining even that height, it must have spread into the mouth 
of the Yarma valley several miles. 

In C/iorbat of Baltij from 30 to 80 miles below Mid Nubra^ 
and chiefly in the further part of that distance, no less than 150 
farms were swept away from the low-lying lands in the river-bed, 
but with less destruction to human life, as the flood passed here 
between day-break and sun-rise, and the inhabitants, warned by 
the roar of the approaching torrent and trembling of the earth, 
had time to effect their escape, with the loss of lands, houses and 
cattle. The main part of the flood-water is said to have run off 



Digitized by 



Google 



Strachey on the Physical Geography of Western Tibet. 57 

from Cliorhat in a few hours, and nearly the whole of it in two days 
The more destructive ravages did not extend below Chorbat or 
Upper Khapaluy but the inundation was dangerously great down 
to the debouchure of the northern valley at Kirisy m Mid Balti. 
Mr. Vigne has made some mention of its effects upon the miited 
Indus at sKardo. 

Throughout the 300 miles, from Kumdan to Kiris^ the flood 
committed great havoc with the natural brushwood of tamarisk, 
hippophae, and willows, that grew abundantly in the river-bed ; 
many square miles of valuable Twk {i. e. thorn shrubbery) were 
thus destroyed in Mid Nubra : and all the way from jigam to 
Kumdan the Yarkendi traveller has still to lament tlie conversion 
of the pleasant little thickets and grass-plots that once gave him 
shelter and forage into barren wastes of sand and gravel. Further 
roischief was done by the violence of the torrent ploughing up 
deep holes in the softer parts of the river-bed, some of which still 
remain to render, the stream unfordable, and increase the diflS- 
culties of the eastern route to Yarkend. The most dangerous 
mountain-path I ever crossed in my life was necessitated by one 
of these unfordable depths 10 miles above Shayoh. For 150 miles 
below Kumdan the valley bottom was strewn with fragments of 
the glacier, the largest of which were several years in melting 
away : in 1848 I myself saw the residual moraine of some of them, 
half-way between Ayam and Shayok. 

The Tibetan peasantry are not exact enough in their mode of 
reckoning time to admit of any precise determination of the 
velocity of this flood ; but I think it may be assumed that it did 
not pass Shayok before midnight, nor Khapalu after 6 a.m., 
making not less than 150 miles in (5 hours, or a rate of 25 miles 
per hour ; but it may have been much more rapid. 

In spite of so great a cataclysm as this in 1835, a debacle from 
the Kumdan glaciers occurred again in the next " Hog-Year^^ or 
1839 ; but this was of much less extent, and passed Nubra at mid- 
day ; and as all of the villages liable to inundation had been 
de?9troyed by the former flood, merely carried away the cattle and 
herdsmen that happened to be out at sea in the river flat ; and 
in the upper part of the valley it did a little good perhaps, in 
levelling some of the mischievous pits and mounds that had been 
ploughed up bv the great flood of 1835. 

Mr. Vigne has associated these Tibetan debacles with some 
extraordinary floods of the Indus observed in the plains of India ; 
but the two are, I believe, quite incommensurate both in scale and 
dates of occurrence, and the latter well known to have been caused 
by landslips altogether l>elow Balti. 

Subterranean. — No traces of volcanoes have been seen or heard 
of in any part of West Nari. 
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Hot springs occur in all quarters. They have been noticed by 
English travellers in more than a dozen different nlaces, which is 
probably not near all that exist ; these are generally very scanty, 
never up to the boiling point at their issuCi and sometimes aocom- 
])anied with gaseous exhalations. 

Earthquakes are not unknown : I myself experienced a slight 
shock of one in Central Ladak (at Chimra^ evening, 1st of June, 
1848), and Dr. Thomson mentions another at the head of the 
Northern Indus (at Morgo Chumiky near Kumdan^ 23rd of 
August, of the same year), but the state of several old buildings 
in Ladak proves that none of any intensity have occurred there 
for the last 250 years at least 

Climate. — Temperatures — The moimt^ous contour of the Tibe- 
tan Table-land gives rise to a great variety of temperature-cli- 
mates, corresponding with the various elevations of the country, 
besides what differences arise from other causes, such as north- 
ing or southing in latitude, expanse or contraction of valleys, 
exposures to sun and wind, &c. The diversities of climate thus 
produced are in fact innumerable, and I can only attempt to 
notice one or two of them, chiefly in Ladakj to which region my 
own observations were mostly confined. 

The town of Le, elevated from 1 1,800 to 12,000 feet, may be 
taken in point of elevation as an average of the inhaUted valleys 
of all Ladak ; but its site on a south face of granite rock, backed 
by high mountains on the north, and exposed to a greater expanse 
or south sky than almost any other place in the Rang country, 
raises its temperature probably above the average of equal 
elevations. 

Continual frost, lasting in the shade throughout the day, is 
nearly coincident with the winter quarter in the tovm of Le^ but 
in less favoured localities it begins much sooner even at much 
lower elevations. Thus in a north ravine of Chorbaty elevated 
12,000 feet, the temperature was only 28^ at 2 p.m. on the 4th of 
November, 1848. Constant frost set in on the 1 3th of the same 
month at sKurbuchan of Lower Ladak, elevated only 9,700 feet, 
with a south aspect ; and from this up to Ze, during the next ten 
days, I found tne side rivulets (all with a south exposure) little 
better than cataracts of ice, and the Lidtis rapidly filling with 
sludge. In my lodging at Le the frost was hard and constant 
from the beginning of December to the end of February : in any 
part of the house away from a fire, water froze speedily, and, if 
left so, remained in the form of ice throughout the season ; and 
during the coldest parts of the winter, water, ink, milk, &c, 
would freeze in spite of fires, and close to them ; the house, how- 
ever, was a large one, kept in the Tibetan fashion, well exposed 
to the open air, and not many degrees warmer. In this sit^iation 
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I never saw the thermometer below +2*^ Faht. ; but as this was at 
9^ A.M. (lOth of February, 1848), and the exposure of the instru- 
ment by no means perfect, it cannot be taken as the true external 
minimum: the weather, however, about that time was much 
colder than the average of the winter. On the whole, the winter 
temperature oiLe town may be said to range between 0° and 30°, 
to be colder than usual when below 10°, and warmer than usual 
when above 20 \ 

The rivulet of the Le valley is one mass of ice throughout th6 
winter months. The Indue, below the town, at a height of 1 1,000 
feet, freezes over during the same period ; but owing to the great 
rapidity of the current, and to springs in the river-^bed with a sub- 
terranean temperature, the ice is by no means continuous or 
durable. All the larger rivers may be reckoned to freeze over in 
winter down to the lowest level otLadak, or 8,000 feet, though, 
for the causes above mentioned, their ice is often very much broken. 
Dr. Thomson found the Indus frozen over at Khartaksho of Balti, 
about 7,700 feet, on the 19th of December, 1847. 

The rise of temperature about the vernal equinox is great and 
sudden in the town of Le, owins to the sun then strikm^ on a 
multitude of brick and stone walls and granite rocks that his rays 
cannot reach in winter. In the fields, the moderate nisht frosts of 
spring appear to cease in the middle of April, although thin films 
of ice may be seen a month later about the shallows of the Indus 
1,000 feet below — an effect, no doubt, of greater nocturnal radia- 
tion in a more open situation. 

The summer temperature of Zeis very hot if the direct effect of the 
sun's rays be taken into account, but quite the reverse as regards 
air temperature in the shade. The highest temperature I ever 
observed there was (at 3 p.m. 5th of July, 1848 ) 69° in good 
shade and wind, in the fields below the town, at a height of 
1 1,800 feet, the thermometer just before sunrise on the same day 
having been down to 53 ; and on the 23rd of the same month, at a 
station about the same elevation a little higher up the Indus, the 
temperature rose to 71 '^ at noon in perfect shade and wind : as the 
weather had been unusually hot about the time of these observa- 
tions, I consider that the ordinary maximum of perfect shade tem- 
perature at a height of 12,000 feet, in Central Ladak, does not 
exceed 70^. But perfect shade is very rarely to be found in this 
land of bare rocks, and the best attainable in most places will 
admit so much reflected heat as to raise the thermometer 8 or 10 
degrees. Under such circumstances I once saw the thermometer 
up to 81^^, at 1* P.M. on the 1st of September, 1847, at PoA of 
Lower sPitt, elevated 11,600 feet, the latitude, however, being 2^ 
S. of Le. 

Night frosts begin at Le in the middle of September probably. 
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In the valley of Mid-iVuJra, at an elevation of 10,500 feet, in tlie 
autumn of 1848, the first ice was to be seen in the end of Sep- 
tember. By the middle of October, in the same locality, the nignt 
frosts became very sharp, and, after that, continued increasing 
whilst I was descending to lower elevations, and by the end of the 
month, in Lower Nubra and Chorbatj the day maximum, in cloudy 
weather, was little above the freezing point, at heights of 1 2,000 
feet. 

My acquaintance with the lower parts of LadaA is so small that 
I cannot give any separate account of climates warmer than Le ; 
but long excursions in the Changtang enable me to add a few 
particulars regarding the colder climates of greater elevations. 

Elevations not above 14,000 feet appear to be exempt firom 
night fi*03t for the greater part of the summer quarter. At heights 
of 15,500 feet it Seezes probably every night of the year. The 
greatest height at which I ever passed the night without finding 
ice in the rivulets in the morning was 15,300 feet, viz., at IDcUa 
of Pangong on the 2nd and 3rd of August, 1848 ; but during the 
next two weeks frost occurred every night, at other places of equal 
or greater elevation in the same district In 1849, when en- 
camped by the Tso Moriri^Sit a height of 15,200 feet, I experienced 
frost every night from the 23rd of June to the 3rd of July ; and 
in travelling through the uplands of Hanle Chumurti and Guge^ 
during the next uree weeks, at elevations generally exceeding 
15,000 feet, I found the rivulets frozen nearly every morning, 
excepting in the ravines of Central Guge below that height. 

The maximum shade temperature, at heights of 15,000 feet, is 
probably about 60*^ ; but as good shade is rarely forthcoming in 
such places during the middle of the day, the thermometer will 
often be higher. I once saw it up to 70^, at 14 p.m. on the 11th 
of September, 1847, at Tronyor of Rupshu^ elevated 14,900 
feet. The day temperature continues mild enough at these eleva- 
tions till the autumnal equinox, after which it decreases very 
rapidly, and the frost becomes constant, sooner or later in the 
month of October. At Hanle Gunpa^ elevated 14,500 feet, the 
thermometer still rose above 40*^ during the afternoon in the first 
week of October, 1847, but there was a good deal of reflected 
heat here from the walls of the building. During the second 
week of the same month, in the valley of Kakzhung^ averaging 
14,000 feet, tlie temperatures were between 35® and 40^ during 
the warmest part of the day, nor was there any permanent ice in 
the Indus; though the night temperatures were very low, the 
thermometer ranging from 6^ to 11® at sunrise — an instance, I 
suppose, of increased nocturnal radiation in an open plain. The 
greatest cold which I ever myself experienced in Ladak was in 
crossing from Chorbat of Balti to JUanu of Lower Ladahj in the 
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lieginning of November, 1 848, the temperature at the N. foot of 
the Pass, elevated 14,600 feet, not exceeding 18^ during the day 
of the 5th, and falling to 1^ at sunrise the next morning, being 
about the same as one of the coldest winter days at Le. 

I had no personal experience of the winter at these heights, and 
the only information I can give on the subject is, that the lakes, 
elevated from 14,300 to 15,200 feet, are completely and strongly 
frozen over for three or four months in the year. As the freezing 
of large bodies of water is rather a sudden operation, following — 
not accompanying — the gradual depression of temperature, whilst 
the melting of the ice so formed is as gradual as the increase of 
temperature that causes it, the ice of the lakes is more nearly 
coincident with the calendric than the meteorological winter, or 
even later than the former. On the 5th of May, 1 848, the ice 
was mostly gone from the Tso Pangong^ elevated 14,300 feet, but 
several square miles of it, in a melting and discontinuous state, 
were still extant in parts of the lake, drifting about before the 
wind, and the shore was generally margined with large heaps of 
fragments four inches thick. On the 11th of the same month 
there were similar remains of ice on the TsoRul^ at 14,400 feet, 
but they were of small extent and mostly melte 1 when I repassed 
the lake on the 16th idem. Not a particle of ice was remaining 
on the Tso-Moriri^ elevated 15,200 feet, by the 23rd of June, 
1 849, but the peasants of Rupshu reported that it had been frozen 
over during tlie past season for five months, viz. December to 
April (inclusive), and was safe for men and cattle over its whole 
extent for three of those months, viz. January to March. It must 
be noted that the first of these lakes is highly charged with salt, 
and the other two subsaline. 

At elevations of 14,000 and 15,000 feet it begins to thaw by 
day in the end of April and beginning of May ; and by the middle 
or end of the latter month the night frost becomes mild, and the 
day temperature rises to about 50 . 

Regarding the temperature of the highest accessible elevations, 
my knowledge is confined to a few summer observations in crossing 
moimtain passes ; but the following inferences seem probable. At 
heights between 17,000 and 18,000 feet the temperature rises 
considerably above the freezing point during the day throughout 
the summer months : from 18,000 to 19,000 feet it thaws during 
the afternoon in July and August. At a height of 20,000 or 
21,000 feet there is probably "perpetual congelation" in the 
shade ; but the summer sun temperature must still rise above the 
freezing point to much greater elevations. In these situations 
the temperature of the air near the surface appears to remain 
below the freezing point until most of the snow is melted, the heat 
imparted by the sun being first absorbed in liquefying the snow. 
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Out of 26 observations, at as many different places, between 
17,000 and 19,000 feet, the lowest temperature was 4"*, at 11 a.m. 
6th of November, 1848, at a height of 17,200 feet, in deep snow ; 
this being the first permanent snow of the season, and the latest 
date at which I crossed a high snowy pass. In the earliest pas- 
sage in spring, which was on the 22nd of April, 1848, 1 found 
the temperature 8° at 10 a.m., the height being 18,300 feet, and 
still covered with deep snow : at the latest m spring where I 
found deep recent snow, it was 12°, at 7 a.m. on the 13tn of June, 
1849, at a height of 18,800 feet: at the latest in autumn still 
free from snow, it was 26°, at noon on the 7th of October, 1847, 
at 18,400 feet At the greatest attained elevation, which was 
19,000 feet, the temperature was 30°, at 9 a.m. on the 11th of 
July, 1849, a little old snow still lying on the pass-top. The 
highest observed temperature was 55°, at noon on the 5th of 
August, 1848 ; but this was at the lowest elevation, 17,000 feet, 
and in a sheltered ravine bottom, on the S. side of a pass near 
2,000 feet higher. 

As I was not provided with proper radiating thermometers, my 
few Sun observations were not of much value ; but one or two of 
the results may be worth statingi In 46 observations, from May 
to October, at heights ranging from 11,600 to 18,800 feet, a com- 
mon thermometer with a plain unblackened bulb, rose when ex- 
posed to the sun, from 3° to 42^ above the shade temperature 
shown by the same instrument nearly at the same time. In 
Hank Gunpa^ elevated 14,500 feet, from the 26th of September 
to the 6th of October 1847, 13 sun observations were made 
amidst the walls pf the buildings, exposed to a great deal .of 
reflected heat and sheltered from the wind, the weather at the 
time being generally very fine : under these circumstances the 
extreme observations were — 

At 10 A.M. 26th September |g^^°^g 4^1}differeiice ZV 
And at noon, 2nd October joj^o^je ^jojdifforence 78* 

the sun temperature being above 100° in 10 cases out of 13. 

In the same place, at noon of the 30th of September, the ther- 
mometer inadvertently left against a wall exposed to the sun was 
found at 145°, the shade temperature at the time being about 37°, 
and the boiling point of water 186i°. And again, in the bed of 
the Guge StUluj under Tot-Ling^ elevated 12,4(K) feet, at noon 
of the 17th of July, 1849, the plain-bulb thermometer, laid upon 
a white felt on a rocky bank, with a N. aspect, rose in the sun to 
140° ; whilst the temperature of the air in the shade was 59°, of 
the river 55°, and of bollinff water 190°. 

The above, though not siiowing the true amoimt of the solar 



Digitized by 



Google 



Strachey on the Physical Crwgraphy of Western Tibet. 63 

radiation^ sufficiently indicate that it is very great, and the fact is 
notorioos in the personal experience of all travellers in tliese 
regions. This heat of the sun's rays compensates, to a certain 
extent, for the deficiency of atmospheric warmth in these elevated 
regions, and forms a most important element in the process of 
vegetation, without which much of the llbetan agriculture would 
be impossible. 

In the winter of 1848-9 I made an attempt to. ascertain the 
temperature of the earth at the foot of Le town, with the idea of 
obtfluning a constant temperature indicative of the mean temperature 
of the place ; but the attempt was unsuccessful, either from want 
of proper thermometric apparatus, or because it was impossible, 
with the tools and workmen forthcoming, to attain any depth 
without making a hole so wide as to admit some of the changes 
of temperature in the air above. My well was sunk to a depth 
of 36 feet, and was 3 or 4 feet in diameter ; the soil was the com- 
mon alluvial deposit of granitic gravel, and at the bottom a little 
moist but not wet. The temperatures at the bottom were — 
At 11 A.M. 27th December 1848, 51% air above being 24*" 
At 9 A.M. 28th December 1848, 46% do. 24° 

At 8 A.M. 24th January 1849,43% do. 18° 

At 8 A.M. 25th March 1849,38% do. 34° 

which look as though the temperature of the upper air gradually 
found its way to the bottom of the well during the three months. 

I also once or twice noted the temperature of the earth freshly 
extracted from a narrow bore, which could only be got to the 
depth of 3 or 4 feet ; it was 

At 9 A.M. 28th December 1848, from 3 feet, 33% air being 24° 
At 2^ P.M. 23rd January 1849, from 4 feet, 37 , do. 30° 
At 6 P.M. 24th March 1849, from 3 feet, 40% do. 42° 

from which it may be inferred, that in these regions the earth is 
not frozen below the surface, even in mid-winter, in localities so 
warm as Le, or generally up to heights of 11,000 feet. 

In August, 1848, I made similar attempts to bore for subter- 
ranean temperatures at a height of 14,800 feet, at Plwprang of 
Fangona^ but they were totally frustrated by water at a depth of 
3 or 4 feet, the site being in a narrow valley-bottom saturated by 
a large rivulet, and the contiguous hills too stony for the available 
means of excavation. 

In the absence of accurate determinations, some estimate of the 
mean temperature of Central Ladak may be better than nothing : 
I therefore add the following as probable approximations : — 

Central Ladak,^ ^^^^""^ °'^''*^' January {[J^ " g?}^^" ^^ ^*^''- 
Warmest month, July |[j^™ '^ ^I}Mean 60° do. 
Mean of the year 35° do. 



in lat 34° N.- 
at 12,000 feet 



Digitized by 



Google 



61 Strachey on the Physical Geography of Western Tibet. 

But the mean temperature of Le is probably 38°, having an 
advantage of site amounting to 2° or 3°, and assimilating its 
climate to other places less warmly situated at an elevation of 
11,000 feet. 

The height of freezing mean temperature may be reckoned 
probably about 13,000 feet. 

Barometric Pressure, — The few barometric observations that 
I was able to make at fixed stations, tend to show that the atmo- 
spheric pressure is subject to the same sort of fluctuations on the 
Tibetan table-land, even at great heights, as prevail in the lower 
regions elsewhere. 

At Hanle in the Changtang of Ladaky at an elevation of 
14,400 feet, the daily tides occurred during 17 days of the end of 
September and beginning of October 1847, about the usual hours, 
viz., 9 A.M. for the maximum and 4 p.m. for the minimum, and 
their mean amount during that period was nearly • 09, the average 
pressure being about 17 '8. At a station in the town of ie, 
elevated 12,000 feet, during 14 days of the end of November and 
beginning of December, 1847, the tides obtained at the same hours 
and averaged the same amount. In the latter case the pressure fluc- 
tuated between 19*31 and 19*77, showing an irregular variation of 
•46, or nearly half an inch in a fortnight ; but these limits seem 
to have included the whole amount of the ordinary fluctuation ; 
for during 18 months over which my observations extended at 
the same place (though by no means continuously), the highest and 
lowest boiling points of water (out of 17 observations) were 191*45 
(at 11 A.M. •24th November, 1848) and 190-30 (at 5 p.m. 17th 
April, 1848), which corresponded exactly (on the scale of my ther- 
mometer) to the barometric extremes above stated. 

The irregular variations of pressure seem to be connected in 
these regions, as elsewhere, witn calm and fair weather in the case 
of high pressure, and wind and moisture when low. My obser- 
vations were not sufficient to establish any of the regular annual 
movements of the barometer. 

Winds. — In a country formed like West Nari^ of narrow pas- 
sages between walls of steep mountain, variously arranged and 
connected, any single aerial current uniformly impelled from one 
quarter, must, in all probability, become subdivided into a great 
variety of local currents, sometimes so altered in force or direction 
as to be annihilated or diametrically inverted. 1'he complexities 
of such a system cannot be explained by any off*-hand or partial 
observations of a mere traveller ; and what little I say on the 
subject must be taken with a sufficient margin of doubt. 

The total amount of wind in the year is perhaps more moderate 
than travellers from warmer regions, exposed in tents, are apt to 
suppose. Winter is the season of least wind. Ii> Central Ladak 
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a good deal of high W. wind prevails in spring. Strong S. winds 
blow during the summer in the southernmost districts of Ladak 
and Nari'Khorsum^ or those next to the Indian Hmalaya: 
they are especially remarkable on the southern confines of Guge^ 
Kangri and Parang^ and in exposed rituations often very violent. 
The force of the wind is greatest in the afternoon, or warmest 
part of the day, the nights and mornings being usually calm. 
The prevailing direction of the wind in Ladak appears to be W. 
or N. W., blowing up the valley of the Indus ; but in open places 
of the Clmngtang I havq sometimes observed a diurnal veering, 
tlie wind changing its direction so as to blow from the apparent 
place of the sun, or easterly in the morning, southerly at noon, 
and westerly in the evening. 

Clouds. — The climate of Ladak is suflBciently fine as regards 
the proportion of sunny to cloudy weather. During two years, 
I found the number of days on which sunshine predominated, to be 
nearly as three to two compared with those on which clouds pre- 
vailed ; the former including perhaps half the number of days 
(or nearly a third of the whole year) on which the weather was 
intensely fine, sometimes with a perfectly cloudless sky, and the 
latter an equal proportion, or about a fifth part of the year, of 
very dull or gloomy weather. Foul weather, that is actual rain 
or snow, during the daytime is of very rare occurrence — in the 
valleys at least, though the mountain tops may experience a good 
deal more of it. 

Winter is the season of clouds ; the number of cloudy days in 
this quarter considerably exceeding tlie fine ones ; in spring they 
are nearly equal , in summer the sunny weather greatly exceeds 
the cloudy ; and in autumn the sunshine still predominates, in a 
less degree. 

By far the commonest form of cloud is a cirrus, of a hazy and 
indefinite sort ; cumulus may be seen, but rarely, in summer, 
nie nimbus, as seen in the lower regions, is almost unknown here, 
or faintly approached in midsummer, and seldom perfected to the 
production of a few drops of rain. Tlie discharge of snow at all 
other seasons results from a thin misty cloud, formed by insensible 
gradations from the cirrus, condensed and lowered to the surface 
of the earth ; the descent of such quasi-niuibus into the valleys as 
low as Central Ladaky or 1 i ,000 feet, during the daytime, occur- 
ring only twice or thrice in the course of a whole winter, and never 
at any other season. 

The statements here made must not be applied very strictly to 
the southernmost parls of the country, as they partake, in a slight 
degree, of the clouds and mists of the Indian Himalaya. 

Moisture. — I have no wet-bulb or dew-point observations from 
which to discuss the minutijB of this subject ; but I kept a careful 
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account of all precipitations of moisture susceptible of measure- 
ment by rough means, which affords some idea or the extraordinary 
dryness of the climate of Ladak, 

It appears from these that, on the average of two years, there 
were ol measurable falls of snow in the year, descending to tlie 
inhabited valleys at heights of 12,000 feet and upwards, besides 
18 falls of snow on the mountain-tops out of reach, and 4 showers 
of rain too scanty to be measured — in all 53 precipitations of mois- 
ture in the year. 

I'he 31 measured falls of snow amounted only to 20t inches, 
and though this amount may have lost a little sometimes by melt- 
ing before I could eflFect my measurement, it includes many falls 
which covered the ground so thinly that they could not be mea- 
sured (by ordinary means), and were therefore estimated at the 
twentieth part of an inch each. 

The greatest continuous snow was at Himis Gunpa, elevated 
12,500 feet, from the 23rd to the 25th of April, 1849, and 
amounted to 8 inches, which in these accounts however I have 
divided into 5 falls, as it occupied three nights and two days. 
The annual mean of one fall (within 12 hours, i. e.) was only 
two-thirds of an inch. 

The distribution of the snow through the seasons is thus: — 
Nearly the whole of it in the winter and spring, and this almost 
equally divided between the two seasons in aggregate quantity ; 
but as regards frequency, there were nearly three falls in the 
winter to two in the spring, so that the former averaged little more 
than 4 an inch, while the latter exceeded f. In winter the 
greatest fell in 12 hours was only 2 inches, viz. at Zc, 12,000 feet, 
on the night of the 5th-6th of February, 1848 ; in spring it 
was 4 inches, at Erat of Tmiktse^ 14,000 feet, on the night of the 
23rd-24thofMay, 1848. 

The only summer fall that came under my observation occurred 
in the earliest part of that season, viz. the 8th and 9th of June, 
1849, and in the southernmost part of Zangshar close to the 
Indian Himalaya^ so that it is rather an anomalous item as regards 
the climate of Central Ladak. Half of all the snow-falls observed 
on the mountain tops out of reach, occurred in the single season 
of autumn. In Central Ladak little or no snow appears to fall 
for three months of the year, coincident with the calendric rather 
than the meteorological summer ; and this season may be reckoned 
safe for crossing the highest passes up to 19,500 feet, but on 
Indian passes the traveller may be buried in snow, even below 
17,000 feet, at the autumnal equinox. 

Snow during the daytime is unusual, by far the greater number 
of falls occurring between midnight and sunrise, or at the coldest 
part of the 24 hours ; a remarkable proof this of excessive dryness. 
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The rain that came under my observation was confined to the 
summer ; excepting one fall in Zangshar^ on the very last day of 
spring (at sTmgde, 11,900 feet, 31st of May, 1849), and which 
tamed to snow at night; its quantity was contemptible; and, 
speaking approximately, one may say that it never rains in Ladak. 
Allowing for imperfect measurements, and falls not susceptible 
of measure, the total amount of moisture precipitated in the year 
may be reckoned about 2 feet of snow, whicn is equivalent I 
believe to only 3 or 4 inches of rain. This refers particularly to 
elevations about 1 2,000 feet, and to Central Ladak : at superior 
elevations the fall of snow is probably greater, and I more than 
oDce found it lying 2 or 3 feet deep on mountain passes, between 
17,000 and 19,000 feet. 

In the Ltwgyut the climate is generally moister, and the 
quantity of snow very much greater, than in the Zhunglam ; and 
the Changyut again more dry and snowless than the Zhunglam. 
This is a general eflFect, depending on proximity to the moisture 
of India or to the aridity oX Central Asia. A local cause of such 
difierences is to be found in the relative height and density of the 
mountain masses, which are the great collectors of cloud and snow ; 
and in the Changtang accordingly there is less snow than in the 
Rang. Hence the excess of snow in Zangskar and Purikj com- 
pared with Ladak proper and Nubra ; and in Purang and Kangri 
compared with Gnge and Gar ; the moderation of snow in Rupshu 
and in Guge^ though belonging to the Lhogyut ; and the snowless 
waterless sterility of Ruduk. 

The snow of Ladak is remarkable for its form as well as its 
small quantity. Instead of the large crystallized flakes familiar 
to English experience, it generally falls in minute granules, some- 
what globular, and not obviously crystalline. This seems to be 
the joint eflTect of low temperature and rarified atmosphere, and 
analogous to the fine drizzling rain in the higher regions of the 
Indian Himalaya. The form becomes much more flaky and 
crystalline in the falls of spring at higher temperatures. 

Dew, hoar-frost or frozen dew, and hail are, I believe, unknown, 
unless in immediate proximity with the Indian Himalaya. 

Electricity. — The total absence of thunder and lightning in 
Ladak is most remarkable, and appears to be dependent on the 
excessive dryness of the climate. In two years I twice heard a very 
faint roll of thunder, accompanied by clouds, and a few drops of 
rain ; and once, close upon the borders of the Indian Himalaya^ 
I saw the gleaming of distant lightning, that seemed to belong to 
some great thunderstorm far on the Indian side of the mountains : 
all these were in the middle of summer. In winter the increased 
dryness of the air deprives it of its electrical conduction to such an 
extent, that the human body, cased in sheep-skins, becomes charged 
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so strongly sometimes, as, on touching a conducting object, to give 
off large sparks, with a shock that may be felt through the joints of 
the fingers. 

Snow Line. — Immediately connected with the subject of climate 
is this " vcxata questio ;" indeed the snow-line of a country may 
be regarded as an index of its joint thermometric and hygrometric 
status, and of their mutual reaction. The hygrometnc element 
has often been too much overlooked, partly, no doubt, because it 
was comparatively unknown ; but the preceding observations on 
the precipitations of moisture in Ladak may assist in dispelling 
these errors of omission, and my brother Richard lias already 
given the necessary theoretical explanations in his memoir on the 
snow-line of the Indian Himalaya. From a series of minute 
observations on the snow level made during two years, in the 
course of which I crossed 25 passes, elevated from 15,000 to 
19,000 feet, at various seasons, between the end of April and 
beginning of November, I have arrived at the following con- 
clusions : — 

The snow -line in the central and northern parts of West Nari 
attains an extreme height of nearly 20,000 feet. It lowers on 
approaching the Indian Himilayay and on the southernmost parts 
of the Indian watershed descends perhaps so low as 18,000 feet. 
In the Changtang^ or any districts not in the Llwgyut where they 
are under 20,000 feet, the mountains will be almost entirely 
denuded of snow during the latter part of summer. 

The snow curve appears to culminate about the middle of Sep- 
tember, and its sejison of greatest eleyation to be later even than 
the calendric summer. Its depression by fresh falls in autumn is 
very gradual in the central and northein zones, so that heights 
of 18,000 feet may be found free of snow in the middle of October, 
whereas on the Indian watershed the snow line often descends 
before the end of September several thousand feet in a few days. 

I am not able to define the minimum limit of snow in \\ est 
Nari^ because my winter residence lay altogether above it, and 
out of all sight or cognizance of it^ but I doubt whether any part 
of Baltic i. €, down to 4,500 feet, can be below the reach of 
winter snow in ordinary seasons. 

It is also probable that the snow which survives tlie heat of 
summer above 20,000 feet, does not retain its original form, but 
is mostly converted to uevee before its renovation by the falls of 
autumn, and that this efl^ect extends even to tlie toi)s of the highest 
mountains of the central and northern regions. 

The snow-line is, of course, generally lower on the N. expo- 
sures thau on the S. The difference appears to be least, and 
then hardly appreciable, soon after heavy jails ; when the melting 
has made some progress it sometimes exceeds 1,000 feet. 
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In these statements I consider the Snow-line as that average 
level where the surface of snow is equal to the surface denuded 
by melting (and not merely by precipitous formation of the moun- 
tains). Ine estimates themselves (made from heights determined 
by the boiling thermometer) are attended with some uncertainty — 
to the amount perhaps of 500 feet ; for though the hypsometric 
data on which they rest are probably correct within one or two 
hundred feet, the process of judging by the eye, whelher the snow 
upon one's path, and still more upon the contiguous mountain 
sides above one's actual station, begins to exceed the bare spaces, 
or vice versdj is neither easy nor susceptible of much exactness. 



II. — A Sketch of the Geography of Borneo. By John 
Craufurd, Esq., F.R.S., &c. 

Read May 10, 1852. 

Thb natives of Borneo, of whatever description, have no name, 
or, at least, no popular and well-known name, for it. This is, 
indeed, the case with all the natives of the Archipelago to which 
it belongs, in so far as concerns all the greater islands, with, 
perhaps, the single exception of Java. What they call "an 
island " (pulo), is no more than an islet, an object, of which the 
insularity is palpable, almost to the eyesight. This is quite con- 
sistent with their narrow knowledge and their limited powers of 
comprehension and generalization. «They may be said to view 
the great islands as so many continents, and, generally, call the 
different portions of them by the names of the natives which 
inhabit them. Borneo has, however, by a few Malayan scholars, 
been sometimes called Pulo Kalamantan, or the Island of Kala- 
raantan, but it is a name which occurs only in romance; and 
although it has the form of an abstract noun, I have not been 
ablo -to assign any meaning to it, or to trace its origin. The 
European name is obviously enough taken from that of the town 
and state of Borneo Proper, which is variously written and pro- 
nounced by various Malay tribes as Brunai, Brune, Bumai, and 
Burne. Pigafetta, and the companions of Magellan, visited it in 
1521, and were the first Europeans that did so. He at once ap- 
plies the name, which he writes " Burne," not only to the town and 
country, but to the whole island ; and informs us that it is so large, 
that it takes " three months to sail round it." One only wonders, 
by whom Pigafetta was informed of its insularity. To him, how- 
ever, must be inscribed the name which the island has ever since 
borne. 

The equator bisects Borneo, leaving something like one-balf of 
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its surface within tlie northern, and one-half within the southern 
hemisphere ; about 4^ of it in its broadest part being in the 
latter, and 7° in its narrowest in the former. The most western 
portion of it is about 110^ east of London, and the most easterly 
about 120°. Its shape is that of a shoulder of mutton, the 
broadest part to the west, and the narrowest to the east. The 
area of Borneo has been variously computed at from 286,000 to 
360,000 square miles, and probably it is e(}ual to about eight 
times the size of Java — a single province of which is more valuable. 
It may be about thrice the size of the two British Islands, of which 
some single counties far exceed it in population. 

Borneo has a coast line of some 2000 miles, which is about the 
breadth of the Atlantic between Ireland and the nearest point of 
the continent of America. That line has few bays, and no deep 
inlets of the sea, which would throw the several portions of the 
island into communication. On the contrary, it is a great un- 
broken dense mass of land, much like a huge piece cut out of 
tropical Africa. Portions of the interior must lie at least 300 
miles from the sea, for the greatest length of the island is 850, 
and its greatest breadth 680 miles. 

Of the mountains of Borneo we know very little. The ordinary 
height of the highest one on the eastern side seems to be from 1000 
to 1200 feet above the level of the sea ; but Kinibalu, towards the 
northern part of the island, has been estimated at from 13,000 to 
14,000 feet (13,698). It does not appear, however, that, with 
this exception, there are any others of the great elevation of those 
of the volcanic islands of Su9)atra, Java, Bali, or Lomboc, that is, 
rising to the height of from 10,000 to 15,000 feet. There are, 
probably, many considerable lakes in a country of such vast extent^ 
and two of them have been ascertained and named, llie lake of 
Kinibalu, which, however, no European has visited, and of which 
even the very existence is not certain, is said to lie to the northern 
portion of the island, at the foot of the mountain of the same 
name, and is reputed to be 100 miles long. The second lake, called 
Danau Malayu, or the "Malay Lake," was first visited by 
Europeans in 1823, and found to be 8 leagues in length by 4 in 
breadth, with a depth of 18 feet in some parts. It is situated in 
V 5' N. lat., and 114^ 20' E. long., and is 45 leagues from the 
western coast The rivers are of considerable length, but every 
one obstructed by a bar at its entrance. On the western side of 
the island, the principal ones are those of Sambas, Pontianak, 
Matan, Sukadana, and Mampawa. These have bars, on which, 
at high water and spring-tides, there are from 6 feet at the lowest, 
to 15 feet at the highest, so that tfiey are all navigable only to 
small vessels, and to these with inconvenience. On crossing the 
bars there is abundant depth up to certain falls, said to 1^ 30 
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feet in height. On the southern side of the island the principal 
rivers are those of Banjarmasin, Pasir, and Kuti ; the last may 
be taken as a sample. The traveller Dalton states, that he 
ascended it for 600 miles, reckoning by its winding, and found it 
with a good deptli of water, and a breadth ranging m^ra 400 yards 
to a mile. The principal rivers of the north-western coast are 
the Sarawak, the Sarebas, the Rejang, the Kayan, the Bintulu, 
and the Bruue, or Borneo. ITie last is the largest and most 
important of these ; but even this is of intricate navigation, and 
not practicable for vessels drawing above 15 feet of water for more 
than 20 miles up. 

As to climate, it is evident enough what that of Borneo must 
be when the equator bisects it — when it is surrounded by the sea — 
when ii is remote from any continent — and when all the monsoons 
which blow in the Indian Ocean pass over it. That portion of 
the island which lies N. of the equator, is subject to the monsoons 
of the northern Indian Ocean, or the S.W. and N.E. ; and that 
which lies S. of the line, to the monsoons of the Java Sea, or the 
N.W. and S.E. The climate is damp and sultry, the thermometer at 
the level of the sea seldom falling oelow 80°, or rising above 90°. 
The whole island is one huge primeval forest, from the water's 
edge to as far in the interior as it has been penetrated by Euro- 
peans ; and the cleared land would seem to consist of mere spots, 
few and far between. Mr. Dalton, already quoted, gives a very 
graphio account of this state of things w hen he is describing a 
village or town on the banks of the river of Kuti : " The country 
behind," says he, "is a complete jungle down to the water's edge 
(here and tliere are to be seen rice and sugar fields) ; it would be 
totally impossible for five men to move abreast of each other only 
for a few yards, so close and impenetrable is the jungle. The 
inhabitants never think of cutting or clearing away the trees or 
long grass around their houses, so that withm 10 yards of the 
best habitations the wild wood is as thick as in the most un- 
frequented parts." With all this, I have never heard that any 
portion of tne island has been charged with peculiar insalubrity, 
although to the European constitution it must be both uncomfort- 
able and debilitating. 

The coast of Borneo would be a dangerous one to navigation, 
fi-om the absence of the shelter of harbours, of which it can hardly 
be said to have any, if it did not lie in the latitudes exempt from 
the storms and typhoons which prevail in the northern part of the 
China Sea, and which, although they extend to the Philippine 
group, never reach it Heavy squalls are experienced at the 
changes of the monsoons, but this is all. 

The geological formation of so vast a country as Borneo must 
of course present great variety. As yet, primary and secondary 
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formations only have been found ; and of the volcanic formation, 
BO prevalent from Sumatra to the Moluccas, no trace has been dis- 
covered. Certainly no volcano in a state either of activity or 
quiescence has been seen ; and, indeed, the island lies out of the 
course of the well-known volcanic zone of the Archipelago. The 
mineral wealth of Borneo, however, is remarkable, and in this 
respect, probably, no country of the East is equal to it. The 
following are the minerals which have been ascertained to exist 
in abundance, and to be worth working, viz., coal, iron, antimony, 
gold, and diamonds: indications of tin and copper have been 
reported. 

The coal was discovered about ten years ago, within the 
territory of Borneo Proper, and close to the sea, the fields appear- 
ing to extend about 20 miles along the river of Brune, and crop- 
ping out again in the British island of Labuan. In this last place 
about 10,000 tons have been already raised and used for steam 
navigation, for which its quality has been found superior to that 
of any Indian coal. An English company with British capital 
and skilled labour is engaged in the mining. On the southern 
coast the Dutch have found coal, which they are at present 
engaged in mining. 

Iron ore abounds in many parts of Borneo ; and to judge by the 
excellence of the raw iron, tools, and weapons made of it, even 
by the rude industry of the wild natives, it must be of very supe- 
rior quality. Everywhere these people are acquainted with the art 
of making good malleable iron, which is held in such estimation, 
that it forms an article of exportation. For the market it is made 
up into little faggots of ten pieces, each 9 inches long, IJ broad, 
and i inch thick. " It is of superior quality," says a writer in 
Moore's * Indian Archipelago,' " as tools made of it are not steeled; 
and is in great demand among the natives." He adds that, it is 
sold by retail at the enormous price of 55/. a ton. Mr. Dalton's 
testimony, given from another part of the island, the southern 
coast, is to the same effect. " The iron," says he, " found all 
along the coast of Borneo, is of very superior quality. They (the 
Dyaks) have a method of working it which precludes the necessity 
of purchasing European steel, except for cock's spurs, which they 
prefer when made of a razor. I have counted 49 forges at work 
merely in the kampung (village) of Marpow. Instruments made 
of it will cut through over-wrought iron and common steel with 
ease. I have had several penknives cut with them by way of 
experiment ; and one day having bet a wager of a few rupees 
with Selgie (the Dyak chief with whom he was living) that he 
would not cut through an old musket barrel, he, without hesita- 
tion, put the end of it on a block of wood and chopped it to pieces, 
without in the least turning the edge of liis mandaw (cutlass)." 
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I venture to conjecture, that much of the fine quality of wrought 
iron depends more on the superiority of the ore from which it is 
made, than on the skill of the wild manufacturers. If this be so, 
and the ore, as alleged, abundant and accessible, it might, I 
imagine, be advantageously exported to this country, as dead 
weight, as the ore of antimony of the same coimtry now is. It is 
said to abound at Bintulu, near the locality of abundant sulphuret of 
antimony ; and as this, with a navigable river, is within 100 miles 
of the British settlement of Labuan, it might be conveyed thither 
by the native craft of the country, and stored to ballast European 
shipping. 

On the western side of Borneo diamond mines have been long 
worked, and the formation in which diamonds are found extends 
over a very wide space. The principal workings, however, are in 
the district of Landak, in about 2° north of the equator. Tlie 
deepest boring, which is made in order to reach the stratum which 
contains the diamonds, is from 50 to 60 feet, and, when such is 
the case, the different strata passed through are the following : 
black mould, 3 feet; yellow sandy clay, 17; red-coloured clay, 
17 ; tenacious slate-coloured clay, mixed with large stones, 6 to 
7 feet ; a similarly-coloured clay, with small pebbles, and called 
by the Malays ampir, which is the preposition " near, or at hand," 
and considered a sure indication of the vicinity of diamonds, also 
from 6 to 7 feet ; and, finally, a tenacious yellow clay, from 6 to 
7 feet After this comes the stratum containing the diamonds, a 
yellowish gravelly earth with an admixture of pebbles of various 
sizes and shapes. This matrix of the diamond, ranging from 3 to 
10 feet in thickness, goes under the name of areng, a word the 
literal meaning of which I do not know, but in ordinary Malay 
language, it is the adjective " fetid," and if it be this, the term 
has probably some reference to this quality of the stratum. It 
often happens, however, that the stratum containing the diamonds 
is found at a much smaller depth than the 50 or 60 feet now 
mentioned. 

The diamond mines are worked by the . aboriginal inhabitants, 
by the Malays, and by the Chinese, — by the two first in the 
following very primitive, very tedious, expensive, and dangerous 
manner. They dig a pit, barely equal to the admission of the 
body of the workman, and not exceeding 2 feet in diameter, until 
they reach the areng, or diamond stratum, and then, pushing a 
lateral shaft, gather the earth, and hoist it in small baskets to the 
surface, when it is washed in little wooden platters at the nearest 
stream, until nothing remains but the pebbles, which are then 
carefully examined for the diamonds. In these operations many 
accidents occur from the neglect of the miners to prop the slinfts. 
The Chinese proceed more artistically. They seldom open new 
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mines, but availing themselves of those abandoned by the Dyaks 
and Malays, when they are in favourable situations, direct a stream 
of rimning water on the upper strata, to carry them off, until they 
reach the diamond matrix, which is collected and washed in wooden 
troughs by a stream of water, until all the soil is washed away, 
when the residuum is examined for the diamonds. 

The diamonds are a profitless monopoly purchased by the 
Dutch Government many years ago for 50,000 Spanish dollars, or 
about 10,000/. The quantity oi diamonds extracted from the 
Borneo mines in 1824, or, rather, the quantity bond fide delivered 
to the Government, was 1900 carats. The quantity, however, 
which the mines are capable of producing seems to have no other 
limit, than that of the capital applied to mining for them, and the 
Dutcli Government appears to apply very little. Private enterprise 
alone is suited to such undertakings. The largest diamond known 
to have been taken from them in recent times weighed 36 carats, 
but the Malay Raja, of Matan, is in possession of a rough diamond 
got from them weighing 367 carats. Some doubts, however, have 
been lately thrown on the genuineness of this gem. Supposing it, 
however, to be a true diamond, it would afford to lose 88 grains 
in cutting into a brilliant, and still equal in size the Koh-i-iu)or, 
according to Tavemier's estimate of the weight of the latter. 
Dr. Leyden, according to the old manner of estimation, values it 
at 365,378/., but it is certain, that he has omitted to deduct the 
loss of weight it would sustain in cutting. 

Gold is found on the western side of Borneo in various situations 
over near 5° of latitude extending across the Equator, tlie touch, 
or fineness, varying at each locality from 18 to 21 carets. It is all 
the produce of washings, and the processes are similar to those 
pursued in the diamond mines, the Chinese being the principal 
diggers. Of the produce there are no reliable statements. Those 
which have been made are mero estimates. Sir Stamford Raffles 
about 40 years ago made it about 1,000,000/. a year, and even 
now it is probable that it does not exceed this amount. 

Antimony was discovered to be an abundant product of Borneo 
in 1825, and then by mere accident. A person, strolling through 
the market of Singapore, picked up a mass of it, and found, not bv 
his skill in mineralogy, for he had none, but by the use to which 
it was put, the enhancing of the brilliancy of the women's eyes 
by applying it as a cosmetic to the edges of the eye-lids, that it 
. was a sulphuret of antimony. The history given by the native 
shop-keeper, with whom the mineral was found, was this. Small 
quantities used to be imported from the ports on the Persian Gulf, 
which served the Malays of the neigh1)ourhood for years, and then 
the price used to be about 70 dollars the picul of 133 lbs. ; but a 
year before a native trader of Borneo had imported a quantity of it 
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as ballast to his prau, aud the price fell at once to 9 dollars. 
The place, from which the ore was introduced, was ascertsuned to 
be Sarawak in Borneo. A portion of the ore was smelted in the 
presence of the principal Chinese merchants ; an account of the 
discovery was published in the local newspaper — the native traders 
were encouraged to import it, and the European merchants to 
send it to Endand as dead weight The trade was at once 
established, and now there is yearly imported into this country 
about lOOO tons of the antimony ore of Borneo, which forms the 
principal supply of the kingdom. I was myself in charge at the 
time alluded to of the civil administration of Singapore, and was, 
in fact, the person, that strolling in the market-place lighted on the 
mass of sulphuret of antimony, caused it to be smelted, and pub- 
WbheA an account of it. Recently antimony has been discovered 
at Bintulu between the 3rd and 4tb degree of north latitude, as 
already alluded to. 

The native vegetable products of Borneo, whicli are put to 
economical purposes, are, a considerable number of useful timber- 
trees, not however including the teak, which no country of the 
Eastern Islands except Java, and Mindano, one of the Philippines, 
produces ; Malay camphor, the produce of tlie Dryobalanops 
camphora, and which, for its supposed tonic virtue, the Chinese 
purchase at more than its weight in silver ; camphor oil from the 
t^ame tree, a cheap and abundant product; raw sago, a large 
export for the manufacture of pearl and meal sago at Singapore, 
with ratans and canes. 

The larger animals of the forest of Borneo are a species of wild ox, 
seemingly the same that is found in Java i^Bos sundaicus), and the 
hog, or wild boar {Sus verrucosa )j with a species of leopard, and some 
deer. Whether the elephant exists or not is still doubtful. If it 
does, it is certainly confined to the south-eastern promontory of the 
island called Unsang. Pigafettaand his companions in 1521 were 
conveyed on elephants, probably, however, of foreign importation, 
to the presence of the Sultan of Borneo ; and if elephants, as the 
natives state, do exist, they may possibly be the offspring of these 
foreigners run wild.* I believe the rhinoceros has not been found, 
and tlie royal tiger certainly has not, which is remarkable, since it 
is so abundant in the Malay peninsula, Java, and Sumatra. 
The animal products of the land or seas of Borneo employed for 
economical uses are: — beeswax, esculent swallow-nests of an 
inferior quality, bezoar stones — called in the Malay language 
goliga, and alleged by the wild people, who collect them, to Be 
extracted from the flesh of the porcupine — and of some species of 

* Siuce this paper was written a oatlTe had imported into the settlement of 
Labuan a qoautity of lar^e elephant tusks from the peninsula of Unsang, the 
very spot in which the natives had described elephants as existing. 
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siiniae, the result of wounds inBicted by other animals, and not, as 
generally believed, extracted from the stomachs of ruminating 
animab; with tortoiseshell, and the tripang, sea-slug, or holo- 
thurion. 

Borneo is inhabited by four descriptions of people — the aboriginal 
inhabitants, the Malays, the Chinese, and the Bu^ of Celebes. 
The first of these are the most numerous, and from the »ngularihr 
of their manners best worth a detailed account. They are welt 
described by the traveller, Mr. Dalton, already named, as they 
exist on the south coast of the island, and again by Mr. Bums, 
a grandson, by the way, of the great poet and ploughman.* Both 
these gentlemen lived for some months among them, and Mr. Bums 
not only acquired a knowledge of the language of the most potent 
of the aboriginal tribes, but married the daughter of one or their 
chieis. 

The aborigines of Borneo have no native name by which Ihey 
distinguish themselves in the aggregate, but each tribe commonly 
takes the name of the principaTiiver on which lies its chief resi- 
dence. The Malays call them all Dyak, a word equivalent to our 
own term " savage" or wild man, and apply the term equally to 
the wild tribes of Sumatra and Celebes, as to those of Borneo. 
To distinguish one tribe fipom another, they add to the general 
term the name of the tribe's chief river, as Dyak Kayan, " the 
savages of the Kayan," Dyak Sakaran, "the savages of the 
Sakaran," &c. &c. The aborigines of Borneo are of the same 
race of men as the Malays and Javanese — are, in fact, these 
people rude, uncivilised, and in the infancy of society, just as the 
rSilures of Agricola are the civilised Welsh of our times. The 
Dyaks of Borneo are divided into probably not fewer than a 
hundred different tribes or nations speaking as many different 
tongues. This is tropical Africa, or tropical America all over, 
and a sure indication of a low state of society. All the tribes, 
however, are by no means in an equally abject condition, for while 
some are mere naked hunters, without fixed habitations, and 
wandering through the forest in quest of a precarious subsistence, 
the majority have fixed abodes and have made some progress in 
the useful arts. 

The most advanced and powerful of the Dyaks is the nation of 
the Kayan, whose territory extends across the island for about 3"" 
on each side of the equator. The Kayans are not a wandering 
tribe, but dwell in permanent villages, and substantial well con- 
structed houses of wood with shingled roofs. They grow rice, the 
batata, the sugar-cane, the banana, the pine-apple, and tobacco. 
They cultivate, however, no textile material, and are unacquainted 

* Since murdered by robbers or pirates of the Suiu islands. 
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with the art of weaving, being cloUied in the bark of trees, and of 
late in foreign fabrics, chiefly the produce of the power-looms of 
Manchester. Some other tribes, however, cultivate cotton, and 
have acquired the art of weaving. 

The common fowl, the hog, and the dog, are the only animals 
they have domesticated, having no beast for draught or burden. 
Their skill in forging iron has been already mentioned. The 
aboriginal inhabitants of Borneo have no knowledge of letters. 
They never invented an alphabet, and Borneo is the only great 
island of the Archipelago inhabited by the Malayan race in which 
this feat has not been accomplished. In most respects they may 
be described as below the ancient Britons as depicted by Caesar. 

Some of the customs of the Dyaks are extremely barbarous, 
and of these the most remarkable is the hoarding of the heads of 
enemies or strangers, whom they waylay and murder in order to 
possess themselves of these much valued treasures. The practice 
IS nearly general among all the tribes of Dyaks throughout the 
island, but is only less inveterately pursued by some than by 
others. Mr. Dalton gives tlie following very graphic account of 
the head hunting and the marriage, which is the reward of a 
successful battue: — 

** No Dyak can marry the daughter of a warrior, unless he has previously 
taken a head or two. Neither will one of the great chiefs allow a marriage 
with one of- inferior celebrity. On a proposition being made to wed, it is 
referred to the Rajah, who calls before him the lover and the father of the girl ; 
the former is asked what number of heads he has taken ; the same question is 
put to the father ; if tiie old man can produce ten heads, the young one must 
nave five, as, according to Selgie's reasoning, by the time the lover is of the 
. age of the girl's father he will, in all probability, be likewise in possession of 
ten. Should the young man not have so many, he must get them before he 
prosumes to take another step in the afRiir. He then musters a few friends, 
takes a swift boat, and leaves that i)art of the country, and will not return until 
the number is complete (they are often absent three months). To return un- 
successful would expose him to ridicule ever after. Women's heads will not 
answer the purpose ; they, however, generally bring back with them a few young 
women, ana some children as an acceptable present to the Rajah and to attend 
the wife. They wend their way to some unprotected campong (village), taking 
advantage of the absence of the young men, and kill the old ones, or some poor 
straggling fishermen ; it makes no ditierenec whose heads they may be, so they 
do not belong to the Rajah's friendly cam pongs. Having procured the desired 
number, they paddle quickly back and send immediate intelligence to the 
intended bride, who puts on all her ornaments, and with her father and friends 
advance to meet the heads ; these are in the first instance always placed on a 
spot about half-way between the dwelling places of the two partners, and near 
the Rajah's house. On the approach of the young lady, the lover meets her 
with a head in each band, holding them by the hair ; these she takes from 
him, and he gets others if there are sufficient, if not, they have one each. 
They then dance round each other with most extravagant gestures amidst ttie 
applause of the Rajah and bis people. Afler this ceremony, the Rajah, or 
some warrior of his family must examine the heads to see that they are fresh ; 
for this purpose they are not allowed to be smoked or the brains taken out, 
which destroys the smell, but must bring them in a green 8tate, in full proof 
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that old beads have not been borrowed for the occasion ; (I ha?e freqtientljr 
seen heads which have been cut off a week or more, the smell of which to me 
was intolerable, but to them nowise offensive). The family honour of the 
bride's father being now satisfied, he asks the Rajah's tH>nsent, which is always 
given (the young women and children taken during the expedition are at this 
interview presented). A feast is now prepared, at which the young coaple 
cat together ; this being concluded, wliat clothes either of tbem may have, oa 
are taken off, and sitting on the ground naked the old women throw over tbem 
handfulls of paddy, repeating a kind of prayer that the young couple may prove 
as fruitful as that grain. At night the bride attends her husband to bis 
dwelling." 

Mr. Dalton describes the funeral ceremonies of the Dyaks as 
follows : — . 

*' The burials of these people arc not less sinrular than their marriagps. 
The old men have every attention paid tbem whilst liviner, and indeed long 
after thev die. On the death of a chief or rajah, the^ dress him out in his 
war habiliments, and carry him to the grave (after keepmg him in the house a 
certain time according to his rank, seldom longer than ten days) on a large 
litter enveloped in white cloth ; they lay the body in a place prcfiared, without 
a coffin ; by his side are deposited his arms, particularly his shield, speer, and 
mandow; a quantity of rice and fruit are likewise enclosed with other such 
articles of food as the deceased was most partial to ; the grave is then closed 
up ; a high mound raised, and this is encircled with strong bamboo, upon 
which fresh heads are placed as the most acceptable offering to the deceased. 
No warrior would dare to apfiear before the family of the chief without, at least, 
one head as a consolatory present ; these are thickly studded round the grave, 
and occasionally renewed during the first year or two, the old ones being 
considered the property of the succeeding chief." 

With respect to religion, the Dyaks have neither priests, nor 
temples, nor do they pray or fast. The storing of human heads, 
may indeed, be considered as a kind of sacrifice, and now and then, 
on remarkable occasions, it seems tliey sacrifice a human victim, 
and even partake of the flesh, the party being a slave bought for 
the purpose. 

^* I cannot ascertain," says Mr. Dalton, ** that the Dyaks have any religion 
amongst themselves, or entertain an idea of future rewards and punishments." 
But he adds, ^* It is, however, most certain, tliey have some idea of a futura 
state ; tliis not only appears in their funerals, but on other occasions." 

Although, as might well be expected, the Dyaks have no 
regular system of religious belief, they have many strange super- 
stitions. Like many other nations, they draw omens from the 
flight or sight of birds, and consider some birds of good, and others 
of ill omen. Both Mr. Bums and Mr. Dalton testify to this fact. 
The latter tells us that of encountering a certain bird, they have 
the greatest dread. 

** There is a certain bird of which they stand in great awe ; when they hear 
- the note of this bird, no inducement can urge them further on the same fine of 
road. I have frequently been out shooting when we heard it ; on such occar 
sions they invariably would stop and tremble violently, and iAimediately take 
another road. I never could obtain a sight of this bird of ill omen, for such it 
is considered ; if I attempted to advance a single step nearer the sound, they 
took hold of me and pointing towards the sky with gestures of apprebensiou. 
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forced me a contrary way. The notes are very similar to those of our blackbird, 
equally sweet, but much stronger. Notwithstanding my becoming brother of 
the great Rajah, I always entertained an impression that I should be murdered, 
if by mischance I happened to shoot one of these birds. It is evidently a 
superstitious feeling, this particular b'nti being looked upon A an evil genius." ' 

There is one strange custom which is well authenticated. It 
exists over the whole island of Borneo, and is practised hy tribes 
however far from or unknown to each other. . According to Mr. 
Dalton, — 

'* The Dyaks do not circumcise, neither can any inducement urge them to 
submit to the operation." . . . . *^ Quanquam prceputii abscissioncm aversantur, 
mo6 inter eos usurpatur miral^iKn adeo ut vix creai possit. Penis glandem me- 
talli filo decussatim transfigunt. Fere omnes Selgici hoc modo perforati sunt. 
Ritus non sine vitee discnminc accrrimum dolorem incutit, totiusquo gentis 
tertiam partem perdit. Filum acuminatum per mcdiam glandem vi trans* 
missum abscinditur, ct itcruni transverse inseritur. Quatuor apices deinde ita 
limantur, ut cutem octava pollicis parte supcrcnt. Sunt quidum ad hanc artem 
destinati, quibus adolcscentes nondum puberes committantur. Rajahae 61is 
utuntur aureis, principes autem, Cieterique ditiores, argenteis. Plerique tamen, 
septem decimsc scilicet, inopise causa, cupreis utuntur. Quinetiamplurimosct 
ipse vidi, oui non vel cupri tantulum emere valerent. His anindinis Indicse, 
Bamboo dictee, spicula sufficiunL Multi adeo hoc ritu cruciantur, ut tetano 
|)ercant. Quibus hoc malum non aecidit, nil incommodi postea cxoritur, si 
auro vel argento usi sunt. E reliquis verb multi gangrcena moriuntur. 

Cum Dyaki hujus ritiis honorem non parvi faciant, parum vetat pudor, ne sese 
nudos ostendant. Triste est s|jectaculum et visu sane miserabile, istos con- 
tcmpiari, quos ritus hicabsurdus emaciavit. Cum cupri filum inserendum est 
glansacu prius perforatur, et cuprum ex tern plo insertum camis infiammationem 
excitare solet, qu& plures necantur. In Selgico regno virgo nobilis indiguum 
haberct, maritum non hoc modo decoratum accipere." 

The rites by which an eternal friendship and alliance are sworn 
well deserve notice, for they are at once very solemn and very 
savage. Both Mr. Bums and Mr. Dalton underwent the cere- 
mony, and the latter has given a full account of it, with a naivete 
worthy of an English traveller of the days of Elizabeth or James. 
It id as follows: — 

** During my detention in Borneo, altogether nearly fifteen months, I ex- 
perienced much attention and kindness from many Dyak chiefs, particularly 
from Selgie, with whom I was some months. Indeed, I was always of opinion 
that I was unsafe elsewhere Being the first and only European he had ever 
seen, we no sooner met, than I inK)rmed him through an interpreter (as he 
could not speak a word of Malay), that I had come on the part of the Euro- 
peans to make friends with him ; and trusted he and his people would do me 
no harm. (1 mentioned this at once, fearing the Sultan of Coti (a Malay) 
had given some previous orders hy no means favourable towards me.) 
Selgie replied that he was incapable of such an act, but for our future good 
understanding, it was proper that all his followers should know on what 
footing we were, and tnerefore requested I would make sobat (a corruption 
of the Arabic for friendship) with him ; on my gladly consenting he went 
in person and stuck a spear into the ground above his father*« grave. This 
being the ai^al for a general assembly, each of the chiefs sent a person 
to know the Rajah's pleasure ; it was that every warrior should assemble around 
the grave by 12 o'clock the next day. Some thousands were present; a plat- 
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form of bamboo was raised about 12 feet above the grave, and on this Selgie 
and I mounted, accompanied by an Aji, his high priest (conjurer or doctor, in 
Javanese a chief). After some previous ceremony, the Aji produced a small 
silver cup which might hold about two wine glasses, and then with a piece of 
liamboo made ver^sharp, drew blood from the Rajah's right arm ; the blood ran 
into the cup until it was nearly full ; he then produced another cup of a similar 
size, and made an incision in my arm a little above the elbow, and filled it with 
blood. The two cups were tnen held up to the view of the surrounding 
people, who greeted them with loud cheers. The Aji now presented me 
with the cup of Selgie*s blood, giving him the other one with mine ; upon a 
signal, we drank o€'the contents amidst the deafening noise of thewarriore and 
others. The Aji then half filled one of the cups again from Selgie's arm, and 
with my blood made it a bumper ; this was stirred up with a piece of bamboo 
and given to Selgie, who drank about half; he then presented the cup to me, 
when I finisheti it. The noise was tremendous ; thus the great Rajan Selgie 
and I became brothers. After this ceremony I was perfectly safe, and from 
that moment felt myself so during my stay amongst his people. Drinking the 
blood, however, made me ill for two days, as L coula not throw it off my 
stomach. The Rajah took his share with great gusto, as this is considered 
one of the greatest ceremonies, particularly on this occasion, between the 
great Rajah and the first European who had been seen in his country. Great 
festivities followed, and abundance of heads were brought in, for nothing can 
be done without them. Three days and nights all ranks of people danced 
round these heads after being, as usual, smoked and the brams taken out, 
drinking a kind of toddy (tari, palm-wine), which soon intoxicates them ; they 
arc then taken care of by the women, who do not drink ; at least, I never 
observed tliem." 

Despotism seems well established even among the rude Dyaks, 
and Mr. Dalton gives a striking and curious exemplification of it. 
Accoixling to him, — 

** The warrior can take any inferior man's wife at pleasure, and is thanked 
for so doing. A chief who has twenty heads in his possession, will do the same 
with another who may have only ten, and upwards to the Rajah *8 family, who 
can take any woman at pleasure. The more heads a man has the braver be is 
considered, and as the children belong to the husband, he is happy in his 
future prospects. On the contrary, a man of inferior note to thmk of the 
wife of a superior is entirely out of the question." 

The rudeness and simplicity of the aborigines is in no 'case 
l)etter characterised than in tlieir superstitious dread of fire-arms. 
The civilised inhabitants of the Archipelago were familiar with 
their use when first seen by Europeans, but a period of not less 
than four centuries has not familiarised the Dyaks of Borneo with 
the effects of gunpowder, nor allayed their apprehension for it, 
which is greater at this moment than was that of the Mexicans 
and Peruvians for the arquebuses of the Spaniards under Cortez 
and Pizarro. Sir James Brooke, Mr. Bums, and Mr. Dalton, all 
bear testimony to this fact, and 1 transcribe the very graphic 
account given by the last of these authorities, — 

'^ What thes^ people mostly dread is the musket ; it is inconceivable what a 
sensation of fear comesover the bravest of the Dyaks, when they have an idea that 
a few muskets may possibly be brought against them ; no inducement will j»re- 
vail on them, however numerous, to go forward ; hence the Bugis (colonists trom 
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Celebes^ with a handful ofmeD, act towards them as they think proper, making 
them deliver over, not only the produce of the country for a trifling exchange, 
but a certain number of their children yearly, whom they sell as slaves. Selgie 
can bring at least 12,000 fighting men. and yet the Bugis with 50 muskets and 
a few boat*swiveb will not hesitate to meet them ; the fact is, they no sooner hear 
the report of a gun, than they run deep into the jungle ; if they are in boats 
they leap into the water, and after gainmg the shore, never stop until they are 
out of hearing of the report. The most sensible of the Dyaks have a super- 
stitious idea of fire-arms ; each man, on hearing the report, fancies the ball is 
making directly towards himself, he therefore runs, never thinking himself 
safe as long as he hears the explosion of gunpowder : thus, a man hearing the 
report of a swivel five miles off, will still continue at full speed, with the same 
trepidation as at first. They have not the least 'conception of the range of 
gun-barrels. I have been frequently out with Selgie and other chiefs, shooting 
monkeys, birds, &c., and ofiended them in refusing to fire at large birds at the 
distance of a mile or more ; they invariably put such refusal down to ill-nature 
on my part. Again, firing at an object, they cannot credit it is missed, 
although they see the bird ny away, but consider that the shot is yet pursuing 
and it must fall at last. The Bugis take great care to confirm them in their 
dread of fire-arms." 

After this account of the aborigines of Borneo, we are not 
surprised to find one of the travellers, Mr. Dalton, declare thal^^- 

" The Dyaks are a very peculiar race of men, totally distinct in manner and 
appearance from all other inhabitants of the earth ;" that, ** there are no people 
either like them or who can be said to bear them the slightest resemblance ;" 
and that *' their habits and dispositions are equally unlike those of all other 
nations." 

All this is, indeed, true so far as concerns their manners and 
customs, but however these may disguise the mind and person, the 
race is still substantially the Malayan. 

The Malays, correctly Malayu, are invaders and strangers in 
Borneo, as much as the Anglo-Saxons in Britain. Their native 
country, or the country to which all Malays trace their origin, is 
Sumatra, where they still constitute the most powerful, numerous, 
and civilised people. Little or nothing is known respecting the 
time when they settled in Borneo, m 1824, some merchants 
of Borneo Proper informed me that the then generation was 
the 29th in descent from the first settlers, the Malay " pilgrim 
fathers," who were not. on their arrival, converted to the Mahom- 
edan religion. Reckoning 30 years to a generation, this would 
carry the date of the first Malayan settlement to the end of the 
10th century of our time. I have never heard even a conjecture 
respecting the time in which the Malay settlements were found in 
other parts of the island. The whole coast, however, from Brunai, 
or Borneo Proper, to Kuti, usually written in our maps G)ti, is 
occupied by Malay settiements, and, in all, nine principalities may 
be named, which, beginning firom the north-western extremity of 
the island, and following the coast in a southerly direction, 
are as follow : — Brunai, Sambas, Pontianak, Matan, Mampawa, 
Sukadana, Banjarmasin, Pusir, and Kuti. The extreme northern 

VOL. XXIII. o 



Digitized by 



Google 



82 J. Craufurd on the Geography cf Borneo. 

and south-eastern coasts have been coDsideredsubject to the Sula 
islands, the inhabitants of which are a distinct people from the 
Malays, and belong to nations inhabiting the Foilippine Archi- 
pelago. 

Every Malayan settlement is invariably found to be on a river, 
a location to be expected from a people rar less agricultural than 
maritime and piscatory. The houses of a Malay town or village 
are built on tall posts in the ooze, or even in the water ; and on 
some of the rivers, as those of Borneo and Kuti, many of the best 
are built on floating and moveable rafts, moored to the bank, as 
occurs also in the Siamese capital. 

All who pass at present lor Malays, are evidently not of the 
pure stock of the original settlers, for many Dyaks converted to 
the Mahomedan religion and adopting the Malay language un- 
doubtedly pass under this name. Several tribes of the aborigines 
are, indeed, known to have been so converted and absorbed. To 
such conversion the grand obstacle is well known to be the passion 
of the Dyaks for pork, and their unwillingness to relinquish the 
flesh of swine for the remote prospect of a paradise with houris 
in it. 

A certain number of Malay words will be found in every one o{ 
the many languages of the atlorigines, the proportion being always 
great or small in the ratio of the facility or diflficulty of commu- 
nication ; still it cannot be said, considering the many centuries 
they have been settled in Borneo, that the Malays have made 
much progress, either in conquest or conversion. They occiyy, 
generally, the whole coast of the island, and hold the neighbouring 
tribes of the aborigines in a state of helotism, leaving the whole 
of the interior in possession of the latter, without the power of 
trenching on their independence. 

The Hindoo religion seems, at one time, to have made some 
progress in Borneo, and Mr. Dalton's statement on this subject 
being by far the fullest I have seen, I transcribe it : — 

** That the Djaks," says he, " are the aborigines of the country, I believe 
no one has hitherto doubted. Taking this for granted for a moment, for the 
sake of argument, how happens it that in the very inmost recesses of the 
mountains, as well as all over the face of the country, the remains of temples 
and pagodas are to be seen, similar to those found on the continent of India, 
bearing all the traits of Hindoo mythology ? In the country of Waghoo, at 
least 400 miles from the coast, I have seen several of very superior workman- 
ship, with all the emblematical figures so common in Hindoo places of worship. > 
I cannot be mistaken, having travelled in Bengal as well as on the Coromandel 
coast, likewise over most parts of Java, where such remains are common; 
besides, I have with me t'ac similes of several temples discovered on the latter 
bland and brought into notice by Sir T. S. Raffles, with prints of many of the 
pagodas in India. The resemblance is exact, as are the images or statues, 
which are found in precisely the same positions as they are to be seen in 
continental India, Java, and some other islands of this Archipelago. I have 
seen some hundred stone images of such description, and many ot brass j the 
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latter, however, are not to commoD, as I have reason to believe the Pyaka 
melt those of that metal to fabricate fish-books, rings, and other articles of 
decoration. In roost of the pagodas and temples, both within and without, 
are to be seen, in tolerably good preservation, nieroglyphical characters used 
by the Huidoos. Many of these, as well as the images, are much broken and 
defoced by the Ajis, or Mahomedan priests and their followers, the Arabs, 
who, like many sects of Christians, will tolerate no absurdities but their own." 

It is to be regretted on this subject, that Mr. Dalton waB not 
somewhat better acquainted with the details of Hindooism, and 
did not give us, at least, the names of a few of the many images 
he describes himself as having seen, with some accoimt of the size and 
form of the temples. That the Hindoo religion, however, had 
made some progress on the western, southern, and eastern coasts 
of Borneo is unquestionable. On that coast is to be found some 
few names of places which have a Sanskrit origin. Sukadana, the 
name of a Malay state already mentioned, is piure Sanskrit, meaning 
*' parrot's gift," as my friend Professor Horace Wilson informs 
me ; and WM) and 600 miles in the interior, on the eastern side of 
the island, I find in the country of the Kayan names of places, 
in which native words are combined with Sanskrit ones, such as 
with kuta, a fortress ; pura, a city ; and karta, workmanship.* The 
probability is, that a better acquaintance with the country would 
discover others. 

My opinion is, that if such remains of Hindooism exist, they 
were not derived directly from the country of the Hindoos, but 
received intermediately through the Javanese. Some of the places 
on the coast of Borneo have Javanese names, as Banjarmasin, 
which means ^' the salt or saline garden \' and in the languages 
of the aborigines a few words are to be found which are Javanese 
without bein^ Malay, besides a few Sanskrit ones which pro* 
bably came through the same channel. 

The Chinese have been settled for several generations, chiefly 
on Uie western coast of Borneo, where they exercise a sovereignty 
nearly independent under a kind of commercial and republican 
constitution. They are chiefly emigrants from the province of 
Canton, and are all of the working class of society. Like their 
countrymen who migrate to foreign countries, the emigrants are 
all adult males, unaccompanied by women or children. They 
intermarry with the women of the Dyaks, or form matrimonial 
connexions with the descendants of the old settlers by native 
women, so that many of the colonists are at present of mixed 
blood. The total number of the Chinese on tne western coast, 
including women and children, has been reckoned at 125,000, 
of which an unusually large proportion are able-bodied males. 
Their chief employment is gold digging, but a considerable number 

• The name of the principality, which we write Coti, and which is more correctiy 
written Kati, is Sanskrit, and means in that Inngnage a little fortress. 
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also is engaged in agriculture. The number of immigrants which 
arrived yeany from China was usually 3000, but in consequence 
of the disturbed state of the country of late years, that number is 
said to have fallen off to one-third part In fiict, the Chinese of 
Borneo have been, with few intervals, engaged in warfare with 
the Dutch, in resistance to the attempts of the latter to impose 
taxes on them and to reduce them to a state of vassalage, ouch 
taxes were unknown to them under the Malayan princes. The 
imposts complained of are a yearly capitation tax of 2 guilders 
a-head, a tax of eaual amount for leave to settle in the country, 
and one of 30 guilders for leave to quit it. Since they derive no 
benefit whatever from the Dutch rule, but, on the contrary, much 
commercial obstruction, the Chinese impatience of taxation is just 
and natural. The great probability is, that the Chinese, if not inter- 
fered with by European powers, would in time become a powerful 
people, the natives giving way before them as the red men of 
America have given way before Europeans. Their progress, 
however, would be attended rather by amalgamation than by 
extermination, such as has happened in America in the case of 
the Indians, since the laws and customs of China permit only of 
male migration. 

The Bugis ar& found as settlers in large numbers only on the 
rivers of Pasir and Kuti, lying on the strait which separates their 
own country from Borneo. The whole trade of these rivers is in 
their hands, and by their numbers, superior courage, intelligence, 
industry, wealth, and union, they are enabled to dictate their own 
terms to the Malayan princes. Throughout Borneo, there are 
probably about 20,000 of this nation, of all the Asiatic dwellers 
of the Archipelago, the best merchants next to the Chinese. 

Respecting the population of Borneo, little better than con- 
jecture can be offered. It is self-evident that the inhabitants of a 
country of which the major part consists of many savage hordes 
in a state of perpetual warfisire with each other, must be incon- 
siderable. To expect a numerous population imder such circum- 
stances would be like expecting an abundance of ^me in a 
country where there was little food or cover for it. Inis is the 
picture which Mr. Dalton draws of the aboriginal tribes forming 
the bulk of the population : — 

'^ Their tribes," says he. '' are innumerable. Borneo is in every part inter- 
sected with rivers of greater or less magnitude ; every river has a distinct 
people who will associate with no other, but wage continual war with all. 
The entrances of the rivers are the scenes of unceasing warfare, as they alwavs 
lay in ambush about those parts, in hopes of surprising individuals who may be 
found fishing or straying too far from their campongs, where they may be cut 
off without notice or alarm. Every river has a ngah, and a large one several. 
In particular parts, many of these chiefs are united under one great rajah, the ' 
better to consolidate their strength and ensure protection by mutual support." 
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The author of a judicious memoir on the Dutch poBsesuons on 
the western side of the island, which first appeared in a Singapore 
Journal in 1827, and was afterwards republished in IVIoore's 
^Indian Archipelago,' in 1837, estimates their population as 
follows : — 

Dvaks 200,000 

ChiDeae 125,000 

Malays 60,000 

Bugis 6,000 

Arabs and their descendants . . . 600 

This makes the whole number 390,600, but in round numbers 
he makes it 400,000; while he estimates the possessions in 
question to amoimt to a third part of the area of the whole 
island. If, then, the rest of it were equally peopled, the 
total population would be no more than 1,200,000. Such, 
however, is not the case. The western side of the island is the 
most populous and commercial portion of it, and, above all, con- 
tains the bulk of the Chinese settlers. Mr. Dalton estimates the 
area of a territory called Bagotta, on the eastern side of the 
island, at 1200 square miles. The intendant of the port told him 
that the population '^ might amount to 10,000," but others, whose 
information he considered ^'much better," estimated it at no 
more than 4000 ; at which rate, and calling the area of Borneo 
300,000 square miles, the whole population of the island would 
be no more than a million. 

Mr. Burns, irom the information of the chiefs of the tribe, 
^ves the population of the Kayans of the north-western coast at 
no more tnan 17,000 ; and after travellmg over 150 miles of their 
territory, and judging by the amount and quality of the cultiva- 
tion, he comes to the conclusion that it is very thinly inhabited, 
adding, that if the rest of the island be not better peopled, which 
he thinks it is not likely to be, the accounts given of the population 
of Borneo have been mishtily exaggerated. Mr. Dalton and 
Mr. Bums seem to make the entire population of the most nume- 
rous and advanced of the aboriginal tribes, the conquering ELayans, 
whose extensive territories run across the island, from the China 
to the Java sea, only 287,000. 

Judging by the scanty data before us, I do not think it would 
be safe to estimate the whole population of the great island of 
Borneo at above " one million. Let us compare this with the 
populousness of countries more favourably circumstanced in the 
same part of the world, and inhabited by the same race of men 
in a higher state of civilization, and occupying a more fertile ter- 
ritory. With an area of 40,000 square miles, Java contains 
10,000,000 of inhabitants, as ascertained by an actual census. 
Borneo, equally well peo|)led, ought to contain 75,000,000. 
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The little volcanic island of Bali, with a mountain ridge run- 
ning through it, and a peak 12,000 feet high, pouring down 
perennial streams of water for irrigation, and miying an ad- 
vanced and industrious population, although its area be no 
more than 2450 square miles, has a popuLeition computed at 
900,000. In this proportion, Borneo ought to have had 1 1,000,000. 
The island of Lu^on, the largest of the Philippine group, has an 
area of about 57,000 square miles, and a population of 3,500,000. 
Peopled like it, Borneo ought to have a population of between 
18,000,000 and 19,000,000. Facts like these show, far better 
than any general description, and, above all, than any general 
assertion, the inferior capabilities of Borneo for the development 
of civilisation. All the other islands named have invented arts 
and letters, and have a population considerably dvilized and 
humanized. Borneo has made small progress in the arts, and in- 
vented no letters, while its native inhabitants are savages, practising 
head-hunting and other barbarous rites, and now and then indulg- 
ing in a human sacrifice. Since the race is one and the same in it 
and the other islands, it seems difficult to account ibr the back- 
wardness of man in this great country, except by attributing it to 
the inferiority of its physical geography. The Malayan race, 
although settled in. Borneo for many centuries, has itself made 
little advancement ; atid the climate is but too palpably unsuited 
to Europeans, who, although connected with it for several ages, 
have, instead of working any good for it, done it infinite mischief 

S sheer worthless meddling. But it is the reverse with the 
linese, who are not only suited by constitution to live in the 
climate of the Equator, but by intelligence and industry to thrive 
in it Had they, in fact, been from meir first settlement as un- 
obstructed in their colonization there as the Anglo-Saxon race in 
North America, I cannot doubt but that a great Chinese empire 
would by this time have been in existence in Borneo, and Europe 
and America reaping great advantages from a commercial inter- 
course with it. 



It is proper that in conclnding this essav, I should state to the Society 
that it^ 18 a mere compilation, and not deriyed from personal information of the 
island itself, for aU that I have seen of it is confined to my having landed on it 
for a few hoars when I accompanied the expedition which, in 1811, effected the 
conquest of Java. 
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in. — Observations on the Stature^ Bodily Weighty Magnitude of 
Chesty and Physical Strength of the New Zealand Race of Men. 
By Dr. Arthur Saunders Thomson, 58th Regt. 

Comnraiiicated by the Colonial-Office. 
Read May 10, 1852. 

** The stature of the men of New Zealand," observes Captain 
Cook, ^' in general is equal to the largest of those in Europe ; 
they are stout, well limbed, and fleshy." Almost every succeed- 
ing writer since then has described the New Zealanders as a tall, 
strong, and well-proportioned race. But as such statements con- 
vey to the mind no definite information and furnish no data by 
wmch a comparison can be made with other races of men, I have 
thought some interesting, if not useful, information might be de- 
rived from a statistical inquirv into the above subjects. 

Id, On the Stature, — Dunng the month of April, 1849, many 
natives of New Zealand presented themselves at the military 
hospital for vaccination, and on that occasion I took down, in- 
discriminately, the height of 147 men, and the results were as 
follows: — 
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height of these 147 New Zealanders 



was 



5 feet 



The mean 
6 inches and nearl v f of an inch. 

For the sake of comparison, I examined 617 men of the 58th 
regiment, and found their average height was 5 feet 7iS inches ; 
but 88 soldiers are a selected body, and many men are rejected in 
consequence of low^stature, it is obvious this is not a fair com- 
parison. I have, therefore, to obviate this objection, drawn up 
the following statement : — 
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Table showinfj^ out of 100 New Zealanders and 100 natires of Great Britjon 
and Ireland* the proportion of men among each race above 5 feet 6 inchea 
in height : — 



Staton. 


Oat of 100 
there wert 


Out of 100 

NaUveaof 

Oraet Britain 

there were 


From 5 ft 6 in. to 5 ft 7 in. . . 
5 7 ,, 6 8 . . 
5 8 ,, 5 9 • . 
5 9 ,, 5 10 . . 
5 10 M 5 11 . • 
5 11 and upwards • . 


35 
18 
17 
15 
12 
3 


25 
24 
22 
U 
9 
6 


Total • • • . 


100 


100 



It will be seen from the above that there is no very great difier- 
ence in the stature of the two races. 

The Table is thus read : — Out of 100 natives of New Zealand, 
35 are from 5 feet 6 inches to 5 feet 7 inches in height; whereas 
among the natives of Great Britain there are only 24 between this 
standard ; and it will be seen that the number of men from 5 feet 
9 inches to 5 feet 10 inches, among each race, is similar ; but 
among the English there are twice as many men 5 feet 11 inches 
and upwards as there are among the New Zealanders. 

It is not, however, in my power in this country to make a fair 
comparison on this question ; but I have furnished materials which 
will enable others to do so. I may, however, observe that Haller 
reckons the mean height of the men in the temperate countries of 
£urope to be 5 feet 5 inches and 5 feet 6 inches. 

The New Zealanders, like the English, do not reach their full 
stature until they are upwards of 20 years of age : and the mean 
height of 46 men, from 16 to 20, was 5 feet 6 inches; whereas, 
from 21 to 25, it was 5 feet 6f inches. 

The natives of New Zealand have no idea of years with refer- 
ence to their age, so that when I speak of their age it is to be 
clearly understood that it is an age given to them by myself from 
their general appearance. 

On the Bodily Weiff/tt,—A man may have a certain stature, 

* The Natives of Great Britain and Ireland, fW>m which the data of this Table 
are drawn, were soldiers of the 58th Regiment Among the men obserred, the 
Grenadier and Light Companies were included (generaUy the largest men in the 
Begiment), and out of 617 men there were 

27 men 5ft5in. to5ft6 inches in height 
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but unless he has weight of body he will not be able to imderso 
much labour. With the view of ascertaining the bodily wei^t 
of the New Zealanders, I carefully weighed, in a common lever 
halance, 150 men, and found — 

8 men were 8 stone in weight, but under 9 stone. 
26 „ 9 „ „ 10 „ 

64 „ 10 „ „ 11 „ 

41 „ 11 „ „ 12 „ 

19 „ 12 „ „ 13 „ 

8 „ 18 „ „ 14 „ 

The average weight of these 150 New Zealanders, deducting 
their mats and clothes, was 10 stone 1 lb;, avoirdupois.* Witn 
the same balance and weights I examined 617 men of the 58th 
remment, and found their average weight waB 10 stone 3 lbs. 

It therefore appears that, so far as weight of body is concerned, 
there is little or no difference between the two races. 

To render this difference more obvious, and to point out what 
weight is most common, I have drawn up the foUowmg statement. 

Tablb showing out of 100 natives of New Zealand and 100 natives of Great 
Britain t the proportion of men found of different weights : — 



Wdght.. 


Oat of 100 

N«wZe«Unden 

th«re w«f« 


Oat of 100 

NaUvMof 

Grait ofltsin 

tberowere 


8 stone but under 9 • • • • 

9 ,, 10 ... . 

10 ,, n . . . . 

11 ,, 12 ... . 

12 ,, 13 ... . 

13 stone and upwards • . • . 


5 
17 
36 
27 
IS 

2 


2 

19 

36 

33 

8 

2 


Total .... 


100 


100 



This Table shows how remarkably similar the two races are in 
weight 

With the view of showing what influence age has on weight £ 
have drawn up the following statement 

* The New Zealanders from whom these observations were drawn were generally 

either Waikato natives or men employed upon public works. Both classes are 

better fed than the natives generallv of New Zealand ; the Waikato from their 

trade in piss, and the men on the works from the pay they receive for their labour. 

t Out of 622 Soldiers of the 58th Regiment 

2 men were 7 stone but under 8 
9 
10 
11 
12 
13 
14 
15 



15 




8 


115 




9 


224 




10 


206 




11 


46 




12 


7 




13 


1 




14 


6 




15 
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Tablb showing the average weight of New Zealanden and nativea of €rreti 
Britaio at different periods of Jife : — 





New Zealanden. 


Eag1lah,Soo(ch,andlrlah. 


Age^ 


Number 
-ebaenred. 


ATenge 
Weight. 


Number 


ATerase 
Weight. . 


From 16 to 20 years, incIosiTe . 
21 to 25 ,, 
26 to 30 , , 
30 and upwards • . . 


46 
40 
47 
11 


Stone. Iba. 

9 7 

10 5 

10 6f 

10 10 


47 
274 
213 

83 


Stone. Iba. 

9 11 

10 4 

10 4^ 

10 2 


Total .... 


144 


10 1 


617 


10 3 



Under 21 years of age the New Zealanders are less developed 
than the soldiers ; but 5ler 21 years of age the bodily weight of 
the New 2^1anders is always a little above the soldiers of the 
58th regiment. 

I may here observe that the falling away in bodily weight, 
which the foregoing Table shows, after 30 years of age is, I am 
induced to think, peculiar to soldiers ; for it has been remarked 
there is something in the life of a private soldier more dete- 
riorating to the constitution than the life of a day-labourer. 

Among Europeans in civil life the weight of Uie body, like that 
of the New Zealander, will probably be found to increase up to 
45 years of age. 

The New Zealanders, as all men in a savage state, are indoleut 
and lazy, working only when there is an absolute necessity for so 
doing. A few days' labour will enable them to plant sufficient 
food to sustain them for a year ; and a great portion of their time 
afterwards is often spent in a dreamy state of idleness — a life 
which tends to develope the accumulation of fat, and to increase 
the weight of the body. As the New Zealanders advance in life 
the amount of labour they perform generally diminishes. 

Among many races of men there is some particular part of the 
body where a great development of muscle or fat is found, which 
peculiarity adds to the size and weight of the body. This de- 
velopment is found in the lower extremities of the New Zea- 
landers ; for, with few exceptions, their thighs and legs are much 
larger than those of Europeans. 

On the Magnitude of the Chest. — There is a popular opinion 
that people who have large chests are able to undergo much 
labour and endure great fatigue. I have therefore examined the 
mean girth of the chest* of 151 New Zealanders, and found the 
following results : — 

* The examinatioD is made by passing a measuring tape roond the chest on a 
level with the mammillse, the arms being raised above the head so as to remove as 
much of the muscular substance as possible ; during the time of measurement the 
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1 nuin'f chest measured 29 inches, and nnder 30 inches. 



2 

3 

14 

9 

26 

33 

28 

23 

9 

3 

1 



30 
31 
32 
83 
84 
35 
36 
37 
38 
39 
40i 



31 
32 
33 
34 
36 
36 
37 
38 
39 
40 



The mean circumference of the chest of these 151 New Zea- 
landers was 35'36 inches. 

To prevent any mistake, with the same measure that I took 
the magnitude of the New Zealanders' chests I carefully examined 
628 men of the 58th regiment,* and found their mean girth of 
chest was 35'71 inches. 

It therefore appears there is very little difference in the magni- 
tude of the chest of the two races of men. The small amount of 
difference disappears when the comparison is made in the follow- 
ing manner. 

TABI.B showing the average drcumference of the chest of the Natives of 
New Zealand and the Natives of Great Britain at different periods of life : — 





N«w Z«aUiiden. 


NaUves of Greet Britain. 


A««. 


Nomber 
obMTTsd. 


Avenge Xamber 

of Indi^f round 

theChesL 


Nttmber 
oiMonreu. 


AveraM Nambcr 

of Inehee round 

the Chest. 


From 16 to 20 years . . 

21 to 25 ,, . . 

26 to 30 ,» . . 
Above SO 


46 
40 
47 
U 


Inebee. 
33*32 
35*82 
35*92 
35*95 


47 
274 
213 

S3 


Inches. 
34*90 
35-55 
35-91 
35*76 


Total • . . . 


144 


85*26 


617 


35-71 



person was enga^;ed in conversation, so as to prevent the chest being nnusnally 
distended with air. 
• Of the 628 men of the 58th Regiment examined 

1 man's chest measured 29 inches but under 30 



1 , 


30 




31 


6 , 


> 31 




32 


«7 f 


f 32 




33 


49 


, 33 




34 


97 , 


1 34 




35 


145 


> 35 




36 


133 , 


86 




37 


85 , 


, 37 




38 


56 , 


, 38 




39 


19 


, 39 




40 


7 , 


• 40 




41 


, 


> 41 




42 


1 , 


*2 




43 


1 , 


, 43. 
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It will be seen that, firom 16 to 20 years of age, the New Zea- 
landers* chests are more than ^ an inch smaller than those of the 
soldiers; after this age the similarity in the two races is very 
great At first sight it might be expected, as the English are a 
taller race, their chests should be larger ; bat it has been foand, 
by the measurement of 1400 recruits by Stafi^-Surgeon Balfour, 
that stature has not a very great efiect on the girth of the diest 

On the Physical Strength. — Having had weights arranged so 
that thev might be raised from the ground with both hands, I col- 
lected ol New Zealanders, and found they raised the following 
number of pounds, avoirdupois : — 

Ibe. Um. 

6 New Zealanders raised 410 to 420 



2 


>} 


9) 


400 to 410 


5 


» 


»y 


S90 to 400 


3 


» 


>} 


SSO to :.90 


6 


91 


»} 


360 to 880 


5 


f} 


9) 


340 to 360 


2 


)» 


)> 


336 


2 


» 


99 


250 to 266 


sigh 


t raised 


.>/ 


these men was 367 lbs. ; 



The mean weight raised bv these men was 367 lbs. ; the 
greatest, 420 ; the smallest, 250. 

I then got 31 soldiers, taken indiscriminately, whose average 
weight was 10 stone 4 lbs., without their clothing, and found they 
raised firom the ground, with the same arrangement of weights, as 
follows : — 

lbs. Ite. 

2 men raised 604 

8 ,, 460 to 480 
14 „ 400 to 460 

9 „ 350 to 400 

The average weight raised by these 31 soldiers was 422 lbs.« or 
55 lbs. more than the men of New Zealand. 

It is therefore obvious that, in physical strength, the English 
are fer superior to the New Zealanders. 

The New Zealanders taken for this trial were chiefly on the 
Grovemment works, men accustomed to lift weights, and better fed 
than many of their countrymen. 

Perron, in his * Voyages des Decouvertes aux Terres Australes/ 
states that the weakest Frenchman was equal m the hands to the 
strongest man of Van Diemen s Land ; and the weakest English- 
man stronger than the strongest New Hollander. If such be the 
case, the natives of New Zealand, although inferior to the English, 
are much superior to the natives of New Holland. 

Concluding Remarks. — From the foregoing facts the following 
results are (deduced. 

J St. That the men of New Zealand are about ^ of an inch 
lower in stature than the soldiers of the 58th regiment ; and that 
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there are comparatively few men among them above 5 feet 11 
inches. 

2nd. That the average height of the New Zealanders is ^ kn 
inch higher than the mean height Haller states the men of the 
temperate countries of Europe to be. 

3rd. That the New Zealanders do not reach their fiill stature 
until they advance over 20 years of age. 

4th. That the bodily weight of the natives of New Zealand and 
of the men of the 58th regiment is very similar. 

5th. That after 30 years of age the New Zealanders increase in 
weight ; but that after this soldiers lose flesh. 

6th. That about 20 years of age the English are more de* 
▼eloped than the New Zealanders. 

7th. That the mean girth of the chest of both races is very 
similar. 

8th. That the New Zealanders are in physical strength inferior 
to the inhabitants of Great Britain. 

The great difierence between the two races in physical strength 
is what would not be expected from their similarity in stature, 
weight of bodv, and magnitude of chest Ihis result I am in-» 
clined to attribute solely to a large proportion of the New Zea* 
lander's food being composed of vegetable matter — ^a diet which, 
it is said, tends to develope the accumulation of fat in the system, 
without adding much, if at all, to the substance of the muscles. 

To those who delight in thinking that the world is degenerating, 
and that men were stronger in olden time, before trade and civi- 
lization had changed the manners and customs of men, the fore- 
going facts may prove interesting ; for here we observe the New 
Zealanders, a race just emerging from the darkest savage state, 
and we find that in physical strength they are much inferior to 
men drawn from a country where machinery and civilization have 
produced changes in the manners and habits of the people to an 
extent unknown among other civilized races. 



Vf.— Survey of the Sea of Aral. By Commander Ar^XEY 
BuTAROFP, of the Imperial Russian Navy. 

Commnnicated in a letter to %r RoiyBBiCK I. Murchison. 
Read December 13, 1852. 

Sir,-*! have the honour to submit to your indulgent considera- 
tion the subjoined short notice on the Stea of Aral, explanatory of 
the chart, which I hope you have already received. However 
incomplete, I flatter myself with the idea that it will not be with- 
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out some ioterest, as no one has bad the opportunity of nayigating 
in those waters before my companions and myself. 

In presenting this notice to yourself and tbe illustrious Society 
over which you preside, I beg leave to add, as an apology for its 
defects, that it is not written by a man of science, but by a rough 
sailor, and in a language which is not his own. 

With the sincerest respect, 

I have the honour to be, &c 
Orenburg t 19M (Slst) Aug. 1862. Alexey Butakoff. 

Before the year 1848, the Sea of Aral was laid down on maps 
only from superficial and partial information derived from the 
native Kirghiz. In 1846 the astronomer M. Lemm was chai^d 
to determine a series of astronomical points in tbe Steppe, from 
the fortress Orskaia to the banks of the Syr Daria (Jaxartes). 
In 1847, a small vessel, the schooner ^ Nicolas,' built at Orenburg, 
after the model of Caspian fishing-vessels, and destined for the 
survey of the Sea of Aral, was tranqx)rted in pieces over the Steppe 
to the Syr Darid. After being put together and launched, she 
had only time that season to make the survey of a part of the 
eastern coast, 70 versts southward of the mouths of the Syr 
Daria. During the first part of the summer of 1848, MM. 
Akishefi^ and ^oloflT, belonging to the Corps of Topographers, 
made on board the ' Nicolas ' the trignometrical survey of the 
whole northern coast, from the mouths of the Syr to tne Cape 
Kum Suat 

In the beginning of 1848 I had the honour of being appointed 
at the head of a hydrographical expedition, charged with the com- 
plete exploration of the Sea of Aral. Arrived at Orenburg tbe 
5th (17th) March, I began immediately the construction of the 
flat-bottomed schooner * Constantine,' 50 feet long, which being 
finished on the 28th April (10th May) was transported in pieces 
over the Steppe, put together at Aralsk (Raim), launched the 
20th July (Ist August) into the Syr, and on the 25th July (6th 
August) I sailed in her to exnlore the Sea of Aral. 

The results of my first exploring voyage were — 1st, a general 
reconnoissance of the sea ; 2nd, soundings in divers directions ; 
8rd, the determination of many latitudes ; 4th, a geodesical survey 
of the Isle Barsa-Kilmess ; and, 5th, the discovery and survey of 
a group of islands, which I named Islands of the CzaVy and which 
were entirely unknown even to the Kirghiz. The largest of these 
islands, Nicolas the Firsts is covered with steppe-wood (saksaul, 
anabasis ammodendron, or pinus orientalis, janquil, &c.), and its 
only inhabitants were innumerable saigaks, a sort of antelope. 
There were no vestiges of human beings, and the best proof that 
none have ever been there, was the circumstance that the saigaks, 
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generally very timid and watcliful, did not fly from us, out, on the 
contrary, looked at us with a sort of curiosity. Such confidence 
could not last long ; and, after two months' difficult navigation, living 
on salt food, exposed to constant heat and hard labour, we were 
but too happy to feed on the dainty flesh of these innocent animals. 

I passed the winter of 1848-9 on the Isle Koss-Aral, at the 
mouth of the Syr, in a small fort, protecting our fisiiery, belong- 
ing to a company of Orenburg. 

The only remarkable incident of my wintering there was a 
tiger-hunt m our near neighbourhood. On my return to the Syr, 
the first news was that a tiger had recently devoured four cows 
belonging to the fishery, on one of the islets of the delta. About 
two weeks afterwards I heard from the Kirghiz, that the same 
animal had devoured two men and a number of sheep ; and on the 
21st Nov. (3rd Dec.) the foreman of the fishery reported to 
me that this tiger had killed their horse at only 3 versts from our 
fort. It was necessary therefore to exterminate such a neigh - 
boiu" at any rate, the more that his fresh traces were seen quite 
close to us on the sand ; and I went immediately against him 
with 35 men of my garrison. We made a battue and it was 
lucky ; the tiger being killed without any injury to us. It was 
a real royal tiger, of a beautiful orange colour with broad black 
stripes, uncommonly fat, and 6 feet 4 inches long from the 
nose to the beginning of the tail. Tigers roam constantly in the 
vicinity of Aralsk, and particiflarly in winter, notwithstanding 
the frosts. On surveying the eastern coast of the sea I found 
in many places perfectly fresh traces of tigers' paws on the sand 
of the strand. Almost every year our soldiers and Cossacks kill 
two, three, even four of those animals. 

I began my next campaign the 5th (17th May). Having 
charged M. rospeloflF, who received the command of the 
* Nicolas,* with the survey of the eastern coast, its islands, and 
the sounding of the northern part ; I took the rest of the coasts 
to myself, as well as the determination of the astronomical points, 
and the sounding of the open sea. Thanks to Providence, and 
the most exemplary zeal of all my subordinates, our labours were 
crowned with the most complete success ; notwithstanding manifold 
risks and difficulties, inseparable from an exploring expedition on 
waters so boisterous and so completely imknown. Notwithstanding 
a good deal of privation, we returned from our work with entire and 
healthy crews ; though the vessels had become leaky. Generally 
speaking for such expeditions, nobody can be better suited than a 
Russian sailor or soldier — ^for he is active, intelligent, obedient, 
patient, and adventurous ; it is not easy to discourage him — he 
laughs at privations, and dangers have in his e es a particular 
sort of charm. 
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I consider it an agreeable duty to render the most complete 
justice to the zeal and ability of M. Pospeloff, who executed, in 
the most creditable and conscientious manner, the survey of the 
eastern coast ; to our topographers, Rybin and ELhristoforoff ; to 
the Assistant-Surgeon, Istomin, who, beside his medical duties, was 
my assistant-astronomer; and to the non-commis»oned-officer, 
Werner, who acted as mate, geologist, and botanist 

Of the astronomical results I think it necessary to say a few 
words of explanation. The latitudes are determined by meridional 
altitudes of the sun. Wishing to have for my lonsitudes an in- 
dependent starting-point, I determined that of Koss-Aral (the 
fort) by lunar distances from the sun, and attached to it all the 
other points chronometrically. The longitudes of M. Lemm are 
calculated from the first geographical meridian, and as I wanted 
to attach mine to two of his, i took the difference of longitude 
between Greenwich and Ferro 17^ 45' 8% communicated to me by 
the late Admiral Bellingshausen, under the idea that the first 

Siographical meridian passes still through that island. On placing 
ose two points (Aralsk or Raim and Ak-Djulpass) on my 
chart I found them exactly corresponding with the geodesicid 
survey of that place, and was satisfied with that circumstance. 
But on my return to St Petersburg I learned— a thing not much 
known among sailors — that geographers take their first meridian 
20"" W. of Paris, without reference to the Isle of Ferro. This 
makes a diflerence of about 0^ 5' between my longitudes 
and those of M. Lemm. Which of us is rig^t and which 
wrong? My longitude of Koss-Aral was the result of two 
lunar distances from the sun, one eastern and the other western. 
Every one acquainted with astronomy knows to what errors the 
mode of taking lunar distances is liable even with experienced 
astronomers. On the other hand, tlie lot^gitudes of M. Lemm 
were determined chronometrically from the fortress Orskaia — 
consec^uently, even with his well-known skill, some slight varia- 
tions in the rate of his chronometers might have occurred in 
a long lapse of time. I hope to settle that point by determining 
the longitude of Aralsk by means of occultations of the stars, by 
the moon, and by meridian passages of the moon. For this pur- 
pose our distinguished astronomers, MM. Simonoff, Savitch, and 
Knorre have promised me their kind co-operation. After that I 
shall take as accurately as possible the chronometrical difference 
between Aralsk and the fort of Koss-Aral — (an ophthalmia did 
not allow me to do it at the end of my exploring campaign) — 
and thus I shall correct all the longitudes of the ^a of Ard. I 
hope that this will also serve to correct the longitudes of M. 
Lemm. 
The northern and eastern coasts of the Sea of Aral, and the 
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Islands of the Czar, Kug-Aral, Barsa-Kilmess, Bellingshausen, are 
surveyed ceodesically " a la jUaixchetter The capes Kum-Suat 
and Isende-Aral are placed after their latitudes and bearings by 
conipass (corrected by its declination) from Uzun-KaXr; the 
cape Tub^Kara and the southern extremity of Barsa-Kilmess are 

E laced after their latitudes and bearings from Isende-Aral. I had 
efore the survey of the western coast, also " a la plajichettej^ but 
finding it too dangerous because of the violent winds and breakers, 
I was obliged to content myself with the common maritime survey, 
by bearings from the vessel. 

The southern coast and Isle Takmak-Aty are surveyed in the 
same manner. On comparing the survey of the western coast with 
the astronomical points, Ak-i umsuk and Ak-Suat, I found them 
almost coinciding the one with the other. 

Not being a geologist or natiu*alist, but wishing to make my 
labours useml to science, I begged Colonel Helmersen, Inspector 
of the Imperial School of Mines, to ftimish me with advice. I 
am particularly obliged to him for the clearness and precision of 
bis instructions, by the aid of which one of my subordinates, the 
non-commissioned officer Werner, collected samples of rocks, 
measured the thickness of the strata, and noted their inclination 
and direction : he also collected samples of plants, with roots and 
flowers, according to instructions which the late Admiral Bellings- 
hausen had the Kindness \o send me. The geological collection 
was despatched to the Institute of Mines, and Colonel Helmersen 
wrote a description of it in German, which he sent to the Baron 
von Humboldt ; whilst 75 samples of the Aralese Flora were sent 
to M. Fischer, formerly director of the Imperial Botanical Garden. 
The zoology and ornithology of these places must be known from 
the descriptions of MM. Lehman and Basiner. On the desert 
coasts and islets there are immense quantities of pelicans, cormo- 
rants, sea-gulls, and sea-swallows : the birds of passage are swans, 
geese, both red and common, and ducks. A great many wild 
hogs live in the reeds of the eastern coast ; and on the sand of the 
margin, as I said already, we saw frequently tiger-traces. 

The coasts of the Sea of Aral present a perfectly dead and 
barren desert. The northern coast is composed of argillaceous 
table-land, from 200 to 300 feet high, abrupt to the S-., and 
sloping to the northward ; the isles Kug-Aral and Barsa-Kilmess 
are of the same character. Near Tchubar-Tarauz fresh water 
is to be found in wells, in sands. The sands Little Borsuki 
finish hereabouls. The eastern coast is sandy, with hills of 
sand mixed with clay, of about 80 feet high. All this coast 
is covered with steppe-wood, or rather brushwood, as well as 
most of the adjacent sandy islands — saksaul, or anabasis am- 
modendron, djanquil, kooyan sooyuk, &c. The margins of the 
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coast and islands are covered with reeds. The eastern coast, 
southward of the mouths of the Kuvan-Daria, now dry, is 
intersected hy creeks, deeply cutting into the land, with shallow 
entrances. Along it I found many strongly saline lakes. In the 
wells which we dug in many places along the whole eastern coast, 
we found only very bitter, salt water, and for that reason caravans 
do not pass that way. Kush-Djitraess, Tchutchka-Bass, and Men- 
schikoff, were the only islands where we found fresh water in 
wells. The western coast is composed of the table-land Ust- 
yurt, from 200 to 300 feet high; it begins at Kara-Tamak 
(Black Throat), to which the sands Great Borsuki also reach. 
The Ustyurt is abrupt to the sea-side, and composed of strata 
of argillaceous schist (flagstone), sandstone, and limestone. Small 
and scarce tufts of bright-green grass and reeds are seen in some 
places on the abrupt side of the Ustyurt, and indicate the 
presence of fresh water. Along the Ustyurt Kirghiz caravans 
pass, and I have seen one of about 500 camels ; but these anim^ds 
are reduced to drink salt water. The southern coast is entirely 
flat, and composed of alluvions of the Amu-Darid (Oxus). 
Here wander the nomad tribes called Karakalpaks, subjects of 
the khan of Khiva. 

The water of the Sea of Aral is salt, but in a less degree than 
that of the ocean : its taste resembles that of tlie Gulf of Finland, at 
about 100 versts from Cronstadt. I suppose that the reason of tins 
brackish condition is the enormous quantity of fresh water poured 
into the sea by the two large rivers, Syr and Amu DariA (Oxus). 

At one time, with three anchors out in breakers, close to a lee 
shore, with our provision of fresh water exhausted, we were 
obliged to use salt water during about two weeks, and the con- 
sequence was a strong diarrhoea, from which we all suflTered 
severely. I lost a bottle of this sea-water in the strong frost, on 
ray returp to Petersburg. 

The Sea of Aral, in Kirghiz Aral-Tenghiz (Sea of Islands), is 
divided by the Kirghiz into two unequal parts : the Little Sea, 
which comprises the northern part to the southern extremity of 
the Isle Barsa-Kilmess, and which freezes almost every year, and 
over the ice the natives pass with their cattle, horses, and camels ; 
and the Great Sea^ which includes all the rest, and which freezes 
only alon^ the coasts. Some of the oldest of the Kirghiz told me, 
that they nad heard from their fathers, that once, during an un- 
commonly hard winter, all the sea was frozen. Probably, there- 
fore, the saigaks came over the ice from the continent to the 
Island Nicolas the First. The level of the Sea of Aral, it seems, 
is constantly sinking :* which is particularly visible on some clife 

* This may be due to elevatiou of the land, like that of the coast of Norway and 
some shores of the Mediterranean. — li, 1. Af. 
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of the Ustyurt and the Isle Nicolas, where there are evidences of 
the action of water on heiffbls to which the waves of our days 
cannot attain in the most vident storms. The bottom of the Sea 
of Aral, as seen by the soundings on the charts presents a depres- 
sion to the N.W. coast, where me greatest depth, we found, was 
37 fathoms. The ground is mud in the centre of the sea and 
alons the northern and western coasts; about the eastern and 
soutnem it is sand, or sand with shells. Rocky ree& are only to 
the southward of the peninsula Kulandy and the Isles Nicolas 
and Constantine ; the rest of the bottom is clear. 

The mouths of both large rivers, which fall into the sea, are 

very much obliterated by sands and mud ; the deepest channel of 

the Svr has seldom 4 feet, but generally 3i, 3, and sometimes 

only 2i feet in spring and summer. The water in the river is 

highest in June and July, caused by the melting snows on the 

summits of its mountains ; but towards autumn the water of the 

Syr falls considerably, and near Aralsk, at 70 versts from the 

mouth, the difference of high and low watel* levels is about 3^ feet. 

During the winter the ice lies on the ground in many places 

of the delta, and the current, washing its way below, deepens 

the channels; but towards the autumn the great quantity of 

mud and sand, forced on by the stream, obliterates them. A 

considerable quantity of water from the Syr goes into lakes and 

bogs, which the river fills about its mouth, and which are thickly 

overgrown with reeds, as well as both banks of the Syr ; the reeds 

are tnere in many places about 20 feet high. The principal fishes 

of the Syr and Aral are the sharp-nosed sturgeon and tlie Silurus, 

or bony pike. Other large and valuable fishes, which abound in 

the Ural river and Caspian sea, are not to be found here, nor 

are there any seals or crabs. The smaller species of fish are, 

however, almost the same as those of the Caspian. 

The Syr-Daria falls into the Sea of Aral by two branches, to 
the N. and S. of the Isle Koss-Aral ; the southern has a very 
feeble current, is grown up with reeds and rushes, and at the 
mouth, which is very much obliterated by sands, washed on by 
the sea-waves, and by the alluvions of the river itself, is very 
shallow. In the northern branch are many small islets, and the 
depths are there as I said above. In former times the Kuvan- 
Daria fell into the Sea of Aral, also a branch of the Syr ; but now 
it has very little water ; and the Kirghiz, anxious not to lose that 
which accumulates at the melting of snows and serves them for their 
cattle and irrigation, have barred the mouth at a distance of about 
50 versts from the sea. At present the Kuvan pours not a drop 
of water into the sea ; in summer and autumn the water remains 
there only in small lakes, the communication between which is dried 

a 2 
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up. The oldest inhabitant aksakal (white beard) of my Koss- Aral 
neighbours told me that in olden times, about 60 years back, the 
Kuvan had more water than the Syr, and the stream was so 
strong that it " turned stones " At that time the southern branch 
of the Syr was the principal one, for the quantity of its water and 
strength of current The same old man told me that the Yanghee- 
Daria (another and more southern branch of the Syr, now entirely 
dried up), of which we saw no traces, had water at that time and 
a very feeble current. Generally speaking, as much as could be 
observed, and conforming to this information, the Syr changes its 
bed to the northward. Its banks are very low from Aralsk to the 
moutlis, and the islets of the delta heighten constantly from the 
annually accumulating sediment at high-water. About Aralsk, 
and at some distance up and down the river, its overflowings are 
contained by mud-dams, made formerly by the Karakalpaks and 
maintained by the Kirghiz. At the period, therefore, of high 
water, the level of the river is higher than that of the fields and 
kitchen-gardens along the banks, wnich are easily irrigated. 

Of the climate of those countries I shall only say, that the 
summers are exceedingly hot and the winters very cold for such 
low latitudes. As there is a meteorological observatory of four 
years' standing at the fort Aralsk, M. Kupffer, the distinguished 
member of the Imperial Academy of Sciences, has certainly a 
much fuller and better store of climatological information than 
I can give, and the more so as my barometers were spoiled 
during the voyage over the Steppe. In the winter of 1848-49, 
which I passed at Koss-Aral, the frosts began the 22nd October 
(3rd November), and the small lakes filled by the Syr were so 
well frozen that I skated on them. The Syr-Dari& was covered 
with ice the 26th November (8th December), and broke up the 
3rd (15th) April. During the winter, heavy loaded sledges, dravm 
by three horses, crossed over the ice, and the frosts reached fre- 
quently — 18^ R. Snow-drifts were frequent and often very vio- 
lent. In summer the heat on shore is intolerable, and rain is a most 
unwonted curiosity. The air is purified only by the domineering 
winds, which blowing almost constantly between W.N.W. and 
E.N.E., sweep away miasma and unwholesome evaporations 
rising from fresn-water bogs and reeds, and which are so unhealthy 
in other countries, 'iliese winds render the navigation on the Aral 
Sea very difficult. They often blew in gales, and put us in our 
small vessels into imminent danger, forcing us to incur risks 
which could be justified only by the proverb, " All's well that 
ends well." The winds, freshening almost suddenly, raise a 
very boisterous sea, and then, falling again suddenly, leave 
behind them a most intolerable swell. Generally speaking, the 
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Sea. of Aral is very stormy and turbulent, but the:<;IiB}ate of its 
shores, however little agreeable, is not unhealthy. •' * /.^ 

Finally, I adjoin the astronomical points which I determined, 
adding to them the latitudes and longitudes of Arafsk^fiaim) 
and Ak-Djulpass, determined by M. Lemm, as before nn^nffoned. 
I thought it useless to enumerate those points of which I Had* only 
latitudes without longitudes. 



Astroncxnical Pointa. 



LaUtades N. 



LoDgitndea E. ' 
fh>m Greenwich. '• 



The fort Koss-Aral (by distances >) . 
AraUk or Rai'm W„ ^^ r , ^^ 

Xhe southern coast of the entrance into 
Tchnbar-Tarauz 

Cape Uzun-Kair (S. point of Kuland^) . 

Cape Ak-Tumsuk (on the Ustyurt) . . 

C«^ Ak-Suat (S. W. comer of the sea) ' . 

Isle Nicholas I. (southern bay) .... 

Isle Bellinffshausen 

Isle Yermoloff (mouth of Djan-Daria) . 

Oipe Kun^n-Sandau (eastern extremity 
of the sea) 



46 1 17-7 

i46 4 19 

146 41 32 

46 44 42-2 

45 46 3.5 

44 36 1*8 

43 42 41*2 

44 59 4*6 
44 35 35 

43 43 23*3 

44 52 43 



61 1 44*6 

( 61 41 48 

(61 43 43 

60 30 59*6 

59 17 449 

58 18 47*7 

58 22 6-5 

59 16 54*6 
58 66 11 

60 18 30*6 

61 46 44*8 



V. — Notes on the Possessions of the Imaun of Muskat, on the 
Climate and Productions of ZanzibaVy and on the prospects of 
African Discovery from Mombas, By Colonel Sykes, F.R.S., 
F.R.G.S. 

Read June 14, 1852. 

Lieutenant Fergusson, of the Indian Navy, at present in charge 
of the magnetic and meteorological observatory at Bombay, 
lately transmitted to me a record, during eleven months in 1850, 
of the indications of several meteorological instruments kept at 
Zanzibar. As far as I am informed, nothing of the kind has 
ever been before attempted, the understood extreme insalubrity 
of the climate for European constitutions having deterred any 
competent and willing person from a residence at Zanzibar for 
any length of time sufficient to render meteorological observations 
of any scientific or normal value. In the present instance, the 
apothecary (I believe an Eurasian, or half caste) who made the 
observations was compelled in the twelfth month of his residence to 
abandon his post, his medical duties, and his meteorology to save 
his life. A glance of the eye over the observations satisfied me that 
the atmospheric phenomena were not of a usual character for the 
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latitude ; Im^ before discussing them in detail, I sought in geo- 
graphical /.wdtks for information which might enable me to 
refer to^ Igi^l physical circumstances the cause or causes of the 
unusua^*«]ineteorological phenomena : but I looked in vain ; for, 
to mjlBi^^rise, the information regarding Zanzibar and the N.£. 
coast bTAfrica, with the exception of the soundings alonff the £. 
ccikst of Central Africa, scarcely exceeds meagre phrases destitute 
.C^^i^ecision. This is the more remarkable, considering that the 
\ir. coast of Africa— at least from the Red Sea to the equator — 
f/.'ias been known to Europeans from the earliest times. It is 
...^'nnentioned in the Periplus of the Erythnean Sea; in Pliny ; Vasco 
*•.• ' de Gama visited the coast in his voyage to India ; the Portu- 
!' * guese held possessions and forts for at least half a century ; the 
French formerly visited Zanzibar and the coast of the main for 
slaves from Bourbon and the Mauritius ; and the English and 
Americans continue to trade with Zanzibar. Opportunities 
have not been wanting, therefore, for obtaining facts upon all 
points, instead of " hearsays " upon most points. All that Recce's 
Cyclopaedia communicates is — 

^* That Zanzibar is aa island of Africa, on the coast of Zanguebar, gOTcmed 
by a king who is tributary to the Portuguese." 

The modern Penny Cyclopaedia, quoting Capt. Owen's * Voyage 
to survey the Eastern Coast of Africa,* is a little more instructive 
— at least as far as the region of Zanguebar is concerned ; but there 
are very indefinite expressions about Zanzibar ; for instance, it is 
said to be twice the size of the island of Pemba, which is repre- 
sented to be 30 miles long and 10 wide ; while the length And 
breadth of Zanzibar, from Capt. Owen's chart, is 48 geographical 
miles long and 18i broad in the widest part. Zanzibar is said 
also to produce every kind of grain grown in the' tropics, besides 
great quantities of sugar, which is exported to Arabia, the Red 
Sea, and even to Egypt, but upon what authority does not appear. 
The channel between Zanzibar and the main is studded with 
islands, and is about 15 miles wide. One branch of manufacture 
is carried to a considerable extent, that of round shields 18 inches 
in diameter, made from the hide of the rhinoceros, which, after 
being soaked or boiled, can be moulded into any. form ; but in 
the general account the phraseology is frequently so indefinite 
that little weight can attach to the descriptions; for instance, 
Monteca *' is little known ;" it seems to be somewhat smaller than 
Pemba ; it rises abruptly from an unfathomable depth, and is 
based upon a coral formation ; the surface is covered with trees, 
and it appears to be tolerably well peopled. A little farther on, 
speaking of the region of Zanguebar, the account says, "the pro- 
ductions are various, but very little hiotcn ;** yet various grains and 
fruits are mentioned, the sea abounding witn fish, the rivers with 
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hippopotami, and the forests with elephants, rhinoceri, lions, and 
leopards ; that the year is divided between the dry (which is not 
the fact, however) and rainy seasons : the rainy season generally 
commencing, it is saidy four or six weeks after the sun has passed 
the zenith. Now the sun passes the zenith of Zanzibar in going 
south about the 9th of October, and again in going north about 
the 4th of Mardi ; amd though there is rain in every month of 
the year, according to the meteorological record, yet the great 
falls are in the months of March, April, May, October, and 
November. The two monsoons, therefore, if they may be so 
called, would appear to be coincident with the two passages of the 
sun over the zenith of Zanzibar ; the fall increasing, certainly, 
with the increasing declination of the sun for 10 or 12 degrees ; 
but the year is plainly not divided into the dry and wet seasons. 
Again the heat is said to be very great in summer, but it is not 
really so, as the maximum is only 88° Fahr., and the mean tem- 
perature of the hottest month (February) is oulv 83°.4 ; while on 
the continent of India the heat in many places frequently exceeds 
100^ Fahr. ; and at Bagdad, on the Tigris, in the second story of 
a house on the river, on the 19th of July, 1848, at 2 p.m., the 
thermometer stood at 122^.9, and the loudest heat in the month, 
at 2 P.M., was 101°.3; and Colonel Bawlinson has told me that he 
has known it at 125^ in a house ! 

The account goes on to say that on the main land horses are 
not frequent, and are generally small ; asses large ; that cattle 
abound of the humped kind ; sheep very small, with fat tails, and 
fowls very abundant ; that Zanzioar is really possessed by the 
Sultan of Oman, otherwise known as the Imaun of Muskat, and 
that he has possessions, chiefly nominal, on the main, the rest of 
the coast being possessed by independent chiefe and tribes, 
Somali. Galla, Dowla, Wanyekas, and Sowhylees, of whom, 
however, not much appears to be known. The Portuguese, who 
had numerous settlements in the 16th and J 7th centuries, which 
they abandoned, do not appear to have left any descendants, and 
they, as conquerors, have been succeeded by the Arabs. An 
explanation, however, of the firequent expressions of vagueness 
and uncertainty is aflForded in a subsequent passage in the account, 
namely, in speaking in reference to the climate, that — 

" during the last century and a half no European has resided there [either at 
Zaneibar or on the coast, I suppose] for any length of time, and therefore no 
raeteorological observations have been^made. ... It is, however, certain that 
the climate is very unfavourable to Europeans, even where the country is not 
Jew and swampy. 

Expecting that Horsburgh might add something to llie preceding 
meagre details, I looked mto the sixth edition of his ' Sailing 
Directions,' but there is little to quote. He says Zanzibar has 
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a beaatiful appearance, and is erenrvhere woody. He men- 
tions that, from religions motiTes. Eorcqiiean ships are not allowed 
to water from tlie welk about the town, and that watering at the 
rirer should be at low tide, otherwise the water is brackish. 
Capt Owen is cited as saying that — 

'* the crews of all vesselsi after hariii|r watered at Zanabar, have been subiect 
to djseotery and fever, whicb applies more partkslaHjr to the river-water, as 
that procored by digpng or from wells does not appear to possess the same 
deleterious property.^ 

Ilorsburgh adds that — 

'' Europeans not seasoned to the diniate ought not to sleep on shore if it 
can possiblj be avoided." 

The third volume of the Journal of the Royal Gec^raphical 
Society — in which is an analysb of Capt. Owen's surreying voyage 
along the E. coast of Africa— afibrds only a short passage devoted 
to Zanzibar ; a glance over the soundings in Capt Owen's charts, 
however, combined with notices of the shores of some of the 
Zanguebar islands being steep to, with deep water along shore 
and im&thomable depths a little way off, opens to us a remarkable 
physical fact, namely, that the surface of these islands consists of 
nests of corals, perched on the summits of submarine mountains 
which rise from very great depths. 

The British Government have long had a consul resident with 
the Imaun of Muskat ; the consul is also an officer of the East 
India Company's Bombay army, and agent for the Company at 
Muskat, and in constant communication with the Government of 
India. The Indian Government, however, appear to have known 
so little about the Sultan of Oman, his dominions in Arabia or 
Africa, and his politics, that in March, 1844, Sir George Arthur, 
the Governor of Bombay, and his Council, called upon Capt. 
Hamerton, Her Majesty's Consul and the Company's agent at 
Muskat, to report, for the information of the Government of 
India, upon the political relations of the Imaun of Muskat, and 
to give a concise history of Zanzibar, its climate, form of govern- 
ment, population, trade, products, &a Capt Uamerton responded 
to this call on the 5th of September, 1844, dated Zanzibar; but 
the report, which is still in manuscript, is chiefly devoted to the 
history, politics, and conflicts of the Imaun's government 

** The BritUh connexion with the present Imaun commenced in 1803, 
when he commenced his reign at sixteen years of age, on the murder of bis 
maternal uncle the regent. The Imaun's father had been murdered in 1802 
by the Wahabce pirates. The early years of his reign witnessed disaffection, 
turhulcnce, and rebellion, until the aid of the English, in 1820 and 1822, in 
destroying the Imaun's enemies the pirates of Rass al Khymah, and the Arab 
tribe of Beni boo Ali, gave him some repose, and he was enabled to turn hb 
attention to his African possessions, from which he had obtained little revenue, 
and that little chiefly from Zanzibar. His subjects on the main land opposed 
him, and his hostile operations had only the effect of driving them from the 
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coast, so that his authority is even now almost nominal, excepting at Zanzibar 
and Mombassa ; for rebellion in hb Arabian possessions divided his attention, 
and Restock, the capital where his family had resided for centuries, was 
inr rested from him by h'ls cousin Hamaad bin Azan. The exports from Muskat 
are wheats, hides, asses, a few horses, dates, and salt ; and the imports com- 
prise all the necessaries and luxuries of life." 

With respect to Zanzibar and the Imaun's African possessions, 
Capt. Hamerton says, — 

'* The Imaun appears not to have estimated their great value ; in fact, that 
the trade on the coast of Africa subject to the Imaun may be considered as 
not yet fully developed. The principal articles of merchandise to be pro- 
cured on the main are gum copal, hides, bees-wax, tallow, com (the Jowaree 
of India, Holcus sorghum), oil-seeds, some timber, and slaves. The chief 
articles of export, the produce of the islands of Zanzibar and Pemba, are cloves, 
cocoa-nuts, and, ere long, sugar may become of importance, as it is understood 
to be very fine ; but as the people want energy, are proud and indolent, and 
addicted to abominable vices, and are of a mean description, particularly the 
cross between the Arab and the African, the extended cultivation of the sugar- 
cane and manufacture of sugar is not of early promise. The imports into 
Zannbar are piece-goods, coarse cottons, woollen cloth, muskets, beads, brass- 
ware, iron, earthenware, hardware, glass, rice, wheat, soap, and candles, and 
fancy articles in small quantities. The customs are farmed to a Banian (a 
Hindoo of India) for about 150,000 dollars annually. There are about 
500 Banians and between 600 and 700 Indian Mohammedans resident at 
Zanzibar and at the other African ports of the Imaun, who are the chief 
traders." 

Contrary to all other testimony, Capt. Hamerton says, — 

'* The climate of Zanzibar on the coast is not unhealthy for Europeans, 
but it is impossible for white men to live in the interior of the island, the 
vegetation being rank, and appearing always to be going on, and generally 
fever contracted in the interior is fatal to Europeans. All fruits and vegetables 
which grow in tropical climates thrive well." 

He adds — 

'* The damp during the S. W. monsoon is extraordinary. The heat is not 
at any time of the year onpressive, at least it certainly would not be considered 
so by people accustomeo to the heat of India. It is remarkable, although 
there does not exist anything like a police, that the crimes of murder and 
robbery are very rare, but petty thefts are frequent. There are five 
persons authorized to administer justice, but the best evidence a man can pro- 
duce of his innocence is found in his own pocket,** 

Captain Hamerton does not mention the size of Zanzibar. 

I had lastly recourse to the Journals of the missionaries Krapf 
and Rebmann, of the London Missionary Society, who are now 
located near to Mombas, a little to the N. of Zanzibar. These 
Journals contain a great amount of interesting geographical in- 
formation ; but the primary objects and labours of the missionaries 
were necessarily not for the instruction of the geographer or 
physicist, and several days' reading only aflTorded me incidental 
notices upon some points of my inquiries ; the Journals, never- 
theless, open up to us a vast horizon of geographical discovery in 
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Eastern Africa, of which I may be permitted tt> say a few words 
in concluding this paper. 

Dr. Erapf would appear to have coasted the Imaun of Muskat^s 
supposed possessions trom the Red Sea to 10° S. ; the gaieral 
impression being that the Imaun really was master of the coast 
to 10° S., but Dr. Krapf says— 

*^ The Imaun of Muskat has not an inch of ground on the coast between 
the island of Wassin and the Pangani river ; this tract in fact belonging to King 
Kmeri of Usambara down from 4** SO' to 5"" SO' 8. (rol. i. p. 203.— 1860.) The 
tract, which is very low, is inhabited by the Wasequa tnbes, and b the chief 
slave-market for supplying Zanzibar.'* 

As Dr. Krapf embarked from the Pangani river for Zanzibar, 
after his visit to King Kmeri, he speaks from personal knowledge. 
He reached Zanzibar in one day, on the 22nd of August, 1850 ; 
had interviews with the Imaun and Captain Hamerton, who were 
then at Zanzibar ; on the 29th embarked in one of the Imaun's 
vessels fi>r Mombas, and arrived on the 30th, the vessel having 
on boafrd slave boys and girls belonging to a native of Mombas, 
who were bought at Zanzibar. 

Since the aoove was written Lieutenant Feigusson has trans- 
mitted to me, under date 3rd May, 1852, the following account of 
Zanzibar, condensed from the oral testimony of a Mahomedan 
merchant of the island : — 

** The following information relative to Zanzibar has been afforded by a 
respectable native of that place, who commands a ship, and is in the habit of 
going constantly from Bombay to Zanzibar, and vice versa : — 

'* The island of Zanzibar is situated off that deep bight or bend on the 
eastern coast of Africa a few degrees S. of the equator. It belongs to the 
Imaun of Muscat, who is said to be rather partial to the phuse as a residence ; 
and when his presence is not required at the head of his army, which it 
sometimes is, to quiet some of the unruly tribes in his dominions, he lores to 
spend a life of quiet in his palace at Zanzibar, giving himself, however, a 
cnange about every other year to visit the town of Muskat, situated on the 
N.E. coast of Arabia, on one side of the entrauce to the Ckdf of Persia. 

** The ap|)earance of the island of Zanzibar, as approached from seaward, is 
certainly pretty, having all the charms that the tints of foliage and grandeor 
of forest trees can give to it. 

** The town stands out in bold relief as it comes gradually in sight, although 
it is not of very great extent. The Imaun's palace and a large mosque are 
the two principal buildings which attract the eye ; there are four smaller 
mosques, and a very large number of stone-built houses of one story high, and, 
as in all native towns, the whole is hemnncd in by innumerable mud hats, and 
a common mud wall or fortification. 

** In landing the appearance of the town quickly loses all the beauty which a 
distant view had given to it. The streets are dirty and irregular, tne widest 
being only 20 feet ; the others are all lanes. There is no drainage of any sort, 
either under the town or at the sides of the streets, except at the Imaun's 
palace and grounds, and the scavenger's duty is a voluntary one, dependent ou 
the iuhabitants themselves. There arc no public buildings in the town except 
the arsenal, which is well stocked with arms. 

^^ The Imaun^s palace has a fine large dndn or sluice running under it, and is 
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farther well supplied with water fur the use of the ladies in his harera. The 
palace is well built of stone, and is three stories high. 

" There is also a large wharf at the waterside ^longing to the Imaun, and 
used solely for government purposes. 

** The town may be said to be thickly populated, estimated at 200,000 
inhabitants, but the majority are very poor. 

** Of those that actually belong to the place there are two classes : one, the 
* Mizarri,' who are rich, trade largely, and are great landowners ; the other, 
the * Hurth/ a portion of whom are well to do, and others only a few degrees 
above poverty. 

** Tne mmiber of * Oeedies/ or * Moorimi,* is itmnense, bat these come 
irom Africa, and do not belong to the place. 

*^ The actual natives of Zanzibar are tall and lean, but very muscular. The 
women are only of moderate stature, well made, rather plump, and, in many 
instances, very pretty. The features both of men and women are well pro- 
portioned and acfined, with fine jet>black hair and eyes, good teeth, ana, in 
general, small hands and feet. The men all wear beards and moustaches, and 
the higher ranks, as also many who can afibrd it, drees very neatly i^ter the 
Arab lashion ; the poorer classes are in a state next to nudity. All classes 
love indolence, and the men are sadly given to intemperance and lust, but, 
notwithstanding this, they live to a great age ; the average of life with both 
aexes is 50 to 60 ,* many reach 80 and 90, and some solitary instances of 100 
years are to be met with. 

** The fecundity of the women cannot be correctly ascertained, as polvgamy 
exists to such a great extent ; they are, however, not celebrated for having 
very numeimn ofla^ing, and the average may be taken at four to Rye children 
each. 

*^ The law permits only four wives per man, transferable, changeable, or 
saleable at his pleasure, but more may be had by bribing the priests, who are 
also the administrators of justice. 

*• As a man who wishes to engage a wife has to give money to her parents or 
guardians, according to her beauty, it may be termed, in one sense, ' a pur- 
chase.' A pretty pprl realises from 100 to 200 dollars. 

'* Girls are married {in facto) at the ages of 13 and 14 ; the event is always 
one of rejoicing, and, if the means of me parties allow it, great display, with 
native music and processions through the town, take place ; but the lady 
never joins the street party, and, in wict, never shows herself to any b«t her 
own intimate circle of friends and relatives and to her husband. 

" The higher orders of the people are very cleanly in their habits and in 
their dress, but the lower classes never trouble themselves as to comfort or 
cleanliness. 

•* The food of the natives consists of poultry, eggs, dried-salt and freali fish, 
mutton, goats* flesh, and rice. No vegetables are grown in the place, but 
small quantities are imported from other ports. Only one sort of eatable fish 
(unless the shark be so considered^ is caught at Zanzibar, and that is but a 
small one, black in colour, and >»Tthout e^es, bat said to be well tasted. 
The higher orders only can afford to luxnriate on mutton, goats' flesh, and the 
fresh fish, these being all dear and not over-plentiinl. 

*' Ballocks, cows, and water-buffiiloes are to be had at Zanzibar, but are 
seldom or never killed for food ; they are used to carry loads (but not for 
draught), and are as dear as 50 dollars each. Horses are also to be had, but 
not of a first-rate description ; ihey are vahied at ab<wt 100 dollars each. 

** All birds common to places within the tropics are to be found here, except* 
ing the crow, which is miknown to the natives. Hawks, vultures, and eagles 
are very plentiful. The jungle on the island abounds with black monkeys. 
The tiger and the rhinoceros are occasionally to be met with, bat these, as 
also the elephant, abound more profusely on the main land of Africa, which is 
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but a few miles off. A large black snake, about six to eight feet long, as also 
the cobra, are found in the jungle. 

** Some of the trees in the jungle are very large and spreading, and afford 
good timber ; the wood is, however, Deculiarly hard and heavy, and will 
not float in water. It is used for building purposes, both for houses and 
ships, and its bark is used for tanning hides. The girth of these larger trees 
varies from 12 to 20 feet. Sandal -wood also abounds ; also the wild citron 
(the fruit is large, but without flavour). Cocoa-nut and palm trees are also 
plentiful. 

'* The unhealthy season is at the close of the rains, the same as in India. 
The onlv diseases prevalent here are fever and small-pox. There are no 
professed doctors amongst the natives, and only one meaicine appears to be 
Known or used by them ; namely, the senna-leaf. The men suffer much 
from swollen testicles. The natives do not bum their dead, but inter them in 
graves, as ]Suropeans. 

** Within the town there is a very good bazaar, or market, which is supplied 
with a fair sprinkling of English and French articles; the goods and 
wares come principally from America, Egypt, Persia, and India. They are 
not, however, all disposed of to the natives on the island, but are carried into 
the interior of Africa by the itinerant merchants of that sreat continent 

" The trades carried on by the natives at Zanzibar are building, car|)entering, 
stone-masonry, ship-building, and the manufacture of inferior cotton goods and 
trinkets, worn by the inhabitants. We also find ^Idsmiths, silversmiths, 
coppersmiths, and blacksmiths. Large quantities ot toddv (an intoxicating 
liquor) are made of the sap of the cocoa-nut, date, or palm trees (Borassus 
flabeiUformis)^ the same as in India, and there is a constant demand for it in 
the bazaar. * 

*^ There are no public schools, or system of education, although the children 
of the higher orders are taught to read and write Arabic. Some of the natives 
speak two or three languages, but Arabic is the one generally spoken. 

** The whole of the natives declare themselves to be tbe followers of Mahomet, 
but their morality is at such a low ebb that they may be considered infidels 
of the worst order. 

** A few European missionaries visit the place occasionally ; the natives do 
not court their society, and they are allowed to exercise their vocations with- 
out insult or molestation. 

** Zananbar cannot boast of as many exports as imports ; they consist princi- 
pally in elephants' teeth, dried sharks* fins and tails (caught on the island and 
coast), sandal-wood, amber, shells, and cocoa-nuts; also a scent obtained 
from the body of the civet, which fetches a high price. 

** From twenty to thirty ships arrive at Zanzibar annually, some American, 
some French ; the rest are native ships from Bombay and Calcutta ; but 
innumerable biiggalows arrive from Surat, Cutch, Cochin, the Gulf of Persia, 
and the Red Sea. 

'* The slave trade with foreigners is forbidden by the Imaun, on the penalty 
of death, but amongst the natives it is of usual occurrence, the Seedics, or 
Moorima tribe, being bought as servants by the higher orders, who treat them 
very kindly. The owners of slaves have not the power of life and death over 
them. A few slaves (principally children) are exported to Persia every year, 
where they find a ready market. 

*'The mode of government at Zanzibar is almost necessarily a despotic one ; 
the Imaun having the power of life and death over all his subjects, but 
which power (to his honour !) he has never misused. In his absence his son 
holds the reins of government. Justice (if it may be so termed) is admini- 
stered publicly in the town by the priests, to whom all complaints and all 
offenders are taken ; but their proneness to bribery is so publicly known that 
a man's doom may be decided by the magic power of money. 
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" Considering the nature of the people, and the vast population of the place, 
very few are ever tried for murder ; in some years none at all ; and the most 
ever known in one year was only ten. If, however, a man is condemned 
for murder, he may either give a substitute or the market value of the person 
he killed. 

'* To guard the town, and keep peace and order among the people, there are 
500 police and 1000 soldiers always kept in the town for this especial pur- 
pose. The Imaun's army in Arabia, however, consists of 20,000 men. 

" The town is nearly surrounded with water, and there is good anchorage for 
shipping all the year round. There is also a good landing-place off the town, 
witn a rise and fall of tide of 9 feet. Outside the town-fortifications we find 
a few gardens, belonging to the Imaun and opulent classes ; but it is not safe 
to venture any distance inland alone, as there are most desperate robbers in 
the country all round. There are no made roads from the town into the inte- 
rior^ but beaten tracks are here and there visible. The country is flat for a 
long way in, and the soil is of different kinds in different places — sandy, stony, 
and in some parts good arable land. Rice is grown by the natives, and plenti- 
ful crops obtained every year. 

'* No precious stones or fossils have ever been found ; but most beautiful shells 
may be gathered along the sea-beach. The hills on the main land are high, 
but not always visible. The coast is said to be free from pirates. 

" E. F. P. Fkegusson. 
" To Col. Sykes, F.R.S., F.R.G.S., &c. &c. &c.. 
Elasl India House, London.'' 

It will be observed from the preceding extracts that nothing 
satisfactory is known of the topography, geology, number of rivers 
or rivulets, depth of wells, real quality of the water, forests and 
forest products, soils, diseases and physical characteristics of the 
people, and of many other matters of interest to the geographer, 
the naturalist, and the trader, respecting Zanzibar. In short, a 
comprehensive and accurate view of the territories of the Imaun 
of Muskat, whether hi Arabia or on the NE. coast of Africa, is 
still a desideratum. 

With respect to the climate of Zanzibar, it is necessary to pre- 
face a consideration of the meteorological records by a notice of 
the instruments used by the observer, a subordinate but compe- 
tent medical officer. These were standard and maximum and 
minimum thermometers for the temperature, wet and dry bulb 
thermometers for the temperature of evaporation and simul- 
taneous temperature of the air, and a rain gauge. It is much 
to be regretted that the observer had not a barometer, as the 
necessarily high tension of vapour would have put to a satis- 
factory test a theory on the effect of this tension upon the height 
of the mercury. The observer recorded the direction of the wind 
and the daily amount of cloud ; and in the column of remarks 
there is the solitary entry of a thunder-storm on the 27th of 
February. 
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Temperature. — In the year 1850, from the Ist of January to 
the 30th of November, the extremes of the temperature, as shown 
by self-registering max. and min. thermometers, were 88° and 
73^.5 ; the former in the months of February and March, the 
latter in September: the annual range, theret(Mre> was 14^.5. 
But— 

The mean of all the highest readings of the mas. ther. for "> g, ° 

the year was . . . j oi.8 

And the mean of all the lowest readings of the min. ther. was 78. 1 

Consequently, the mean range for the year was only . • 3.7 

And the mean range for the year, deduced from the mean \ « ^^ 

monthly range in the aforesaid months, was • • ^ f ^'OO 

The lowest monthly range of temperature was in May, when \ , ^ 

it was only / 

The highest monthly range of temperature was in February, i - - 

when it was only . • j o.a 

Moisture. — The mean temperature of the air for the above 
period, deduced from the monthly means, was 79°.9, and the 
mean temperature of eraporation 77 .7 ; the mean depression 
was only 22° ; and, consequently, the mean temperature of the 
dew point, by Glaisher's factors, was 76°.6. By Apjohn's formula 
it would be 76°.85 ; and as the monthly mean depressions of the 
wet bulb were respectively — 



January 3.4 

February 7.0 

March 2.7 

April 1.0 

May 0.5 

Juno 1.6 



July ...... 0.1 

August 0.5 

September 2.2 

October ..... 2.7 

November ..... 1.3 



— it would appear, then, that the air in the months of Majr, Julv, 
and August was absolutely saturated with moisture, and it could 
hold no more water in suspension, and yet in these three months 
only 30 inches of rain were precipitated ; while in September, 
October, and November 41 inches fell. The greatest monthly 
mean dryness in the whole year amounted only to a depression of 
the wet bulb of 7*^.0, which would give a dew point by Glaisher's 
factors of 72°.9, and by Apjohn of 73*^.45, with a tension of 
vapour in the first case of 0.71)796, and in the second of 0.81232, 
balancing, according to a received theory, 8-lOths of an inch of 
mercury ; the highest mean dew point was 79*^.3 in April ; tension, 
0.97903 ; equivalent to an inch of mercury. 

PVinds. — The winds, with the exception of the months of 
April, May, June, July, and part of August (during which the 
so-called S. W. mons )on may be said to prevail), are the 
land and sea breezes peculiar to most tropical shores. These 
latter, however, are said to have no influence in diminishing the 
sun's heat from those who are exposed openly to it, although 
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within doors and under sheds, when artificially shielded from the 
sun's rays, they are most reviving and grateful to the constitutions 
,of even the natives. It is only in January and February that the 
N.E. wind prevails ; resembling, in this respect, the Coromandel 
coast. In March it is from the E. (variable), and on the Coro- 
mandel coast from the S.E. In every other month at Zanzibar the 
wind is from the S.W. to S.S.E. 

Another peculiar feature in the climatology of Zanzibar is that 
there is seldom any dew experienced ; a fact readily explained by 
the very limited ranges of diurnal and monthly temperature. The 
air, as the table indicates, always remains hot, and always wet, 
and there is no sufficient lowering of temperature to cause tiie pre- 
cipitation of dew. This quality of the air must be most prejudicial 
to the health of Europeans, the effects of which have been felt by 
hundreds in fatal fevers. Indeed, as a seaport, Zanzibar is most 
insalubrious ; and commanders of British vessels have pronounced 
it unsafe to pass the night on shore, or even to remain on shore 
after sunset, and many fatal cases, as well as fevers and illness, 
have been traced to this cause. 

Lieut. Fergusson recommends that commanders of vessels or 
other persons who intend visiting this port should pay great atten- 
tion to the aforesaid fact, and that care should be taken in avoiding 
everything likely to derange the stomach, especially alcoholic 
beverages, as fever of the worst kind is almost sure to follow any 
derangement of stomach or unnatural excitement of the system. 

Rain, — Showers of rain are experienced in every month of the 
year. They tend to cool the atmosphere while they last ; but 
Lieutenant Fergusson says the after effects from evaporation have 
an oppressive and disagreeable effect on the lungs. 

The fall of rain during the months of June, July, August, and 
September, the S.W. monsoon months of the Malabar coast, was 
only 10.89 inches; while during those months on the Malabar 
coast the fall ranges from 70 to 114 inches ; the same wind (S.W.) 
blowing on the African and Malabar coasts. From the 1st to the 
15th of May there was a fall of 39.18 inches, which shows that 
the full burst of the rain-clouds happens at Zanzibar at about the 
period the S.W. monsoon commences at Cochin, on the coast of 
Malabar; but the real S.W. monsoon of Zanzibar would appear 
to be in the months of March, April, and May, when 61.79 inches 
fell ; months during which in India there is neither a N.E. nor a 
S.W. monsoon, and the only rain is from a few and uncertain vio- 
lent, but short, thunder-storms. At Zanzibar, however, in the 
months of October, November (and, no doubt, December), there 
is a fall of rain, corresponding to that on the Coromandel coast, of 
20.22 inches, although the wmd is from the SW. to E.S.E., but 
on the Coromandel coast almost entirely from the N.E. 
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The total fall of rain from the 1st of January to the 30th of 
November was 97.70 inches; and if we allow December the 
average due to it in comparison with the other months, we may 
estimate the annual fall of rain at Zanzibar at above 100 inches. 
ITie number of days on which rain fell, exclusive of December, 
was 103. 

Clouds. — The sky seems ever clouded ; and after the sun sets 
there is often a dense haze on the horizon. 

In a review of the above meteorological records the following 
unusual facta appear: — 1st. The remarkably limited range of 
temperature ; 2nd. The comparativelv high and little-varying 
mean temperature of the year ; 3rd. The extraordinarily continu- 
ous amount of humidity, and the consequent very high tension of 
vapour — humidity so great that in the driest month, February, it 
amounted to 87 per cent, 100 being saturation ; while in every 
other month of the year it was never less than 91 per cent. ; and 
in the months of April, May, June, July, August, and November, 
the air may be said to have been constantly saturated with mois- 
ture. The measure of this may be appreciated when it is stated 
that in the driest month (February) it required only the weight 
of a grain and a half of water to saturate a cubic foot of air. 
Nothing approaching to these facts occurs on the shores of India 
even during the monsoons. At Bombay the highest percentage of 
humidity was 88 in July, and the mean of the year 76, in 1844. 
At Madras, in the same year, 83 per cent, in December (a mon- 
soon month), and the mean of the year 74^ per cent. At Calcutta, 
in 1 844, in August, the percentage was 94 (in the preceding year, 
in the same month, it was onl^ 85), and the mean of the year 84 
per cent. At Aden, in Arabia, in 1848, the highest percentage 
was 77i, and the mean of the year 71 per cent In the table- 
lands of India the mean annual percentage of humidity ranges 
from 55 to 60. In India the only approach to the humidity of 
Zanzibar is met with in the cloud-capped summit of Dodabetta, 
in the Neilgherries, at 8640 feet above the sea ; in October, 
1847, a monsoon month, it amounted to 97 per cent. ; and the 
mean of the year was 90 per cent. Not varying greatly from the 
latitude of Zanzibar, but far to the eastward, in the islands of the 
Indian Archipelago, Captain Elliott, in his magnetic survey, 
observed the dew points and the tension of vapour for the few days, 
or weeks, or months, at which he set up his observatory, and in 
the following table I have collected the mean maxima of the wet 
and dry bulb, dew point, and consequent tension of vapour, at the 
hours at which these maxima occur. Sarawak is nearly on the 
equator, 1° 33' N., long. 1 10' 29' E. ; but the mean maximum 
tension of vapour is not so great as at Keemup (lat. 1' 22', 
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long. 125^ 08'), or at Zanzibar, and the percentage or degree of 
humidity was less than at Zanzibar. 

Tabia of the Meao Maxiwm Dew Poiiiti^ Teonoii of Vapour, and Degree of 
Hamidity, fhom Hourly Obiervatioos made by Captain Eujott, Madras EngiDeers 
— Zauzibar excepted. 
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Zanzibar . , . 


April. 


1850 


81-50 


80- 5 


79- 3 


Keanof 
Hoora. 


30 


96 


628 OS. 


39 30 


Sarawak . . . 
Sanwak . . , 


Jaly. 

AuKttrt. 


1346 
1846 


80* 2 
79- 9 


78' 4 
78. 1 


77- 8 
77- i 


6r.ii. 

6 P.M. 


27 
19 


i9l 


1 33 54 N. 


ilf 29 


RMmali . . . 


January. 


1848 


91- 6 


83- 4 


80- 8 


Noon. 


10 


83 


1 21 ftS 


I2S 08 


Sincapoor. . . 


Nov. 


1848 


81- r 


77- 9 


76- 5 


2r.M. 


16 


S5 


1 18 32 


103-56 


Oarimon Island . 


Jannary. 


1^46 


89- 6 


80- 9 


TT* 8 


2r.M. 


6 


79 


059 22 


103 27 


P»dang . . . 


January. 


1848 


90- 9 


81- 5 


78- 3 


IP.M. 


13 


83 


58 58S. 


100 31 


BaUTii . . . 


March. 


1W7 


83- 8 


79- 4 


76»95 


«p.ii. 


27 


83to97 


6 09 52S. 


106 58 


Ckpe Nioohar . 


P»b. 


184^ 


87- 6 


80- 8 


78- 4 


IP.M. 


5 


84 


9 10 12 N. 


92 411 




April. 


1849 


100- 9 


83- a 


76-95 


Noon. 


7 


66 


16 29 46 N. 


97 45 


CoooalaUnd. . 


A«g.A 
Sept. 


1848 


83- 8 


77- 6 


75-15 


NMn. 


27 


84 


12 Oft 38 S. 


96 M 



The limited and fluctuating periods for which Captain Elliott's 
observations were made do not admit of any very precise or 
satisfactory comparison between the continuous records at Zan- 
zibar and his snatches of meteorological phenomena ; neverthe- 
less they are approximatively equatorial, although for various 
months in the year, and in different years, and on the whole we 
may infer that a difference of from 70 to 9(f of longitude does 
not create any very great difference in the tension of vapour in the 
atmosphere, but, as far as the imperfect means of judging afford, 
the atmosphere of Zanzibar would seem to be more continuously 
loaded with vapour than any place to the eastward ; this may not 
account for the alleged deteriorating effects upon the health of 
Europeans, and we must probably look to other causes of the un- 
healtniness of the littoral, not only of Eastern but of Western 
Africa ; the more remarkable as this unhealthiness would not seem 
to characterise Sarawak, Sincapoor, or Batavia, whose phy^cal 
accompaniments of low woody land, high temperature, and great 
moisture do not separate them much from the coasts of Africa. 

It does not necessarily follow that the highest temperature of 
the air and the highest temperature of evaporation give the 
highest dew point and consequent tension of vapour: witness 
Batavia and Moulmein ; at the former the temperature of the air 
and evaporation was 85^8 and 79°.4, and at the latter 10()° 9 and 
83^.3, yet the tension of vapour and dew point were identical at 
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both places, tiz. .909 ; and dew point 76\95 ; while at neither 
place was the degree of humidity equal to that at Zanzibar. 

Some previous general idea of the climate of a country which 
travellers, merchants, or navigators are to visit is of much more 
importance than is usually attached to it. It is quite as neces* 
sary that they should not be disquieted by possibly groundless 
fears, as that they should not expose themnelves to unnecessary 
hazards by a misplaced confidence in a supposed salubrity. In 
the first case their energies are paralvzed, and what is done is 
done with doubt and hesitation ; and m the second case a career 
may be cut short, which a little fore-knowledge might have 
averted. But it is much to be feared that a good deal of the 
mortality which occurs amongst Europeans in intertropical regions 
is partly to be attributed to the inflexibility of European habits, 
which does not admit of a quasi adaptation of food, beverage, 
clothing, usages, and modes of life to those of the natives whom 
they visit, particularly in a guarded use of stimulants, and in a 
careful choice of good potable water. A climate, therefore, is not 
unfrequentiy wrongly accused, when the accusation ought pro- 
perly to rest upon the accuser. . The average annual loss of the 
European troops in India is about 5j^ per cent, while that of the 
native troops is not 2 per cent. 

Dove, in his * Isothermes,' has not any records whatever for the 
E. coast of Africa : he has one, however, on the parallel of latitude 
of Zanzibar, but 71* of longitude to the E. of Zanzibar : this 
place is Samarang. The mean temperature of the year is only 
81*.87 ; the difference between the hottest and the coldest months 
only 4M0, and the difference between summer and winter only 
0°.46 — less than half a degree of Fahr. On the Niger, W. coast of 
Africa, lat. 5° 9' N., the mean temperature of the year is 85 .27 ; 
the difference between the hottest and coldest months 9^.0, and 
between summer and winter 1°.65. At Madras the difference 
between summer and winter is 12''.99, and the mean temperature 
82^. On the whole, therefore, the unhealthiness of these A frican 
littorals must be looked for in other causes than in a constant 
high temperature and atmosphere teeming with moisture alone. 
Captain Owen speaks of ships' crews being attacked by fever and 
dysentery when the vessels nave been watered from the river at 
Zanzibar, but not so if watered from wells ; and this offers a 
plausible explanation of much of the unhealthiness attributed to 
atmospheric causes alone ; for where river water has its sources 
in rank swamps, or runs through luxuriant vegetation, it may be 
poisoned by decaying and decomposing ligneous and vegetable 
matters, and consequently be detrimental to nealth, particularly to 
strangers ; and this applies not only to the torrid zone, but to nil 
parts of the world where water and rich vegetation are so asso*. 
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dated. Major Hamerton. contrary to all other authorities, says 
the coast of Zanzibar is healthy, but the interior unhealthy. The 
missionaries Krapf and Rebmann, owing to the serious loss of life 
in their mission, were compelled to abandon the coast of the main 
and fix themselves upon the mountain of Rabbai, a few miles 
inland, and both there and in their journeys into the interior they 
have since kept their health. 

I pass now to the third division of these notes, the prospects of 
African discovery from Mumbas, and it will be necessary to give 
a running commentary from the journals of Krapf and Kebmann 
upon the bordenng territories and their inhabitants. The East 
African mission commenced in 1844, and its location near to 
Mombas was accidental. Dr. Krapf had left Zanzibar in a native 
vessel belonging to Lanios, intending to examine the coast north- 
wards, but having got a little to the N. of Mombas, the captain 
told him that in case he went farther N. at that season he would 
not be able to return to Zanzibar for many months, as the wind 
called Koss or S. wind would soon replace the £. wind, and blow 
for 6 or 7 months, and he therefore landed at Mombas. But Mrs. 
Krapf died, and himself and Mr. Rebmann were enfeebled by 
repeated attacks of fever in 1846, and* they in consequence went 
over to the main land, and at a short distance from the coast 
located the mission upon the mountain of Rabbai, a shoulder 
apparently of the eastern edge of the mountainous re^on which 
rises into the eternal snows of Kilimanjaro and Kenia, discovered 
by Krapf and Rebmann upon the equator. Krapf and Rebmann 
recovered, and thev pronounce both Rabbai and tiie interior from 
its elevation healthy : nevertheless, on tlie 30th of June, 1851, 
Krapf wrote to say the country fever had carried off the Rev. Mr. 
Pfefferdi, and had driven home the three European mechanics 
attached to the mission ; in short, all who had belonged to it had 
died or been dispersed. The fever appeared to resolve itself into 
a low typhus. 1 gather from Dr. Krapf 's voyages along the coast 
that the inhabitants who fringe it are mostly Mahomedans, forming 
a thin edging, but that immediately inland numerous Pagan tribes 
are located — Wanikas, VVakambas, Wasaquas, &c.— and N. of 
the equator the Gallas encroach upon the Somalis. Of the 
Wanikas, amongst whom he lived, he says — 

** They are great drunkards, revengeful, highly irascil)le, sunk in ve- 
nality to a terrible extent, thievish, treacherous, unbounded liars, and very 
feeble minded." (April 1852, p. 72.) ** They marry at 1 2 or 1 5, but both males 
and females are sometimes unmarried at 20 to 25. The same applies to the 
Jagga of the interior; but the Jaggas have a king, and cheerfully submit to 
be his slaves. No woman can mairy without his consent ; and the men serve 
him as soldiers at his pleasure. The Wakamba, who reside amongst the 
Wanika, come from 400 or 500 miles in the interior, and remain on the coast off 
Mombas as agents for their countrymen, and trade in ivory. They have large 



Digitized by 



Google 



Prospects of African Discovery from Mombas, 117 

flocks of humtied catUc, sheep, and the lartrest goats in Africa, and, as some- 
what remarkable for an uncivilised people, they make butter."' (March, 1851, 
p. 66.) ** The Wakamba of the interior Iwtrter their cattle, sheep, or goats, for 
ivory, as more acceptable to obtain the cotton cloth, chiefly of American manu- 
facture, beads, brass wire, red ochre, black pepper, salt, blue zinc, kenike, 
called Nile stuff, and cloths of colours. They have been taught the value of 
coin, and accept Maria Teresa dollars, which are the chief currency on the 
coast; also quarter Spanish dollars. On the coast the East India Coro|)any*s 
small coin, the anna, nas been introduced by order of the Imaun of Muskat. 
The Banians accept rupees, but at a great depreciation. The Wakamba in 
DO way belong to the Negro, or black Nigrotic race, as distinguished from the 
brown or Nilotic race from the estuary of the Nile to its sources, and south of 
it« sources as far as the Cape of Good Uo\>e, This race (the Nilotic) differ 
from the Nigrotic by colour, less projecting lips, less woolly hair, shape of 
head, &c. The Wakamba have long hair which they twist into strings ; they 
anoint their bodies with butter and red ochre, wear loads of beads of colours on 
the neck, loins, and ankles : their bit of clothing is over the shoulders, but 
females wear a leathern apron. The Wakambas have no king or chiefs, but 
patriarchism or family government obtains. They have not any images or 
pictures to worship. Tnev use bedsteads of bamboo, made on an inclined 
plane, and do not sit on the ground, but carry a little chair about with them. 
They make an intoxicating drink from sugarcane. They kill their enemies, 
and wild animals, the elephant, rhinoceros, buffaloes, &c., with poisoned arrows. 
The iron of Ukambani is preferred on the coast to that from India." (March, 
1851, p. 59.) 

In February and March, 1850, Dr. Krapf made a voyage 
from Mombas S. to the extremity of the Imaun of Muskat s E. 
African dominions He says — 

" We anchored opposite several villages near the sea. The captain called 
one of them Mtotana, where I had the pleasure of meeting a considerable 
number of Wamamesi, natives of the country of Uniamesi, in the centre of 
Africa, S. of the equator. Literally it signifies * Country of the Moon.' The 
people whom 1 met at Mtotana belonged to the tribe Ukimba ; they said they 
had spent 3 months in coming down to the coast with ivory and slaves. They 
had their wives and children with them, and lived in small huts which they 
had erected for their temporary residence on the coast. Their features were 
by no means ugly ; some were very tall. Of the language I understood a 
great deal, a fact which convinces me (mew of there being one common lan- 
guage at the foundation of all S. African dialects.** (p. 88.) 

Dr. Krapf does not say anything of the health of these interior 
people while residing on the coast. The physical development im 
neight and bulk of men living in equatorial regions, characteristics 
which Dr. Krapf and Mr. Kebmann observed also in Jagga and 
Yata, is somewhat remarkable, particularly as Werne, in his 
ascent of the White Nile, speaks of the inhabitants of the banks 
beyond the junction of the White and Blue Nile as far as lat. 
4* 30' N. as frequently colossal, with raised noses, and hair no 
more woolly than that of the Arabs of Sudan, some of the 
men being really handsome (page 82). These facts regarding the 
great physical development of inter- tropical races militate against 
common opinion, and there does not appear to be any counterpart 
of it on the continent of India, or in the Eastern Arcnipelago. 
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' Between July 12 and September 1, 1848, Dr. Krapf visited 
the territory of Usambara, lying S.W. from Mombas, whose king 
was Kmeri. Uis route lay along the coast for some distance, 
inhabited by Somalis and Arabs. Off the bland of Pemba, in 
the district of Pemba, he traversed the Wakurfi wilderness, for- 
merly inhabited by this fierce tribe, extending from the coast of 
Wasseen and Zanga to the interior of Afidca, with only an occa- 
sional mount towering over the plain, so that this plain would 
appear to bound the southern extremities of the mountainous 
regions of the ecruator. Dr. Krapf was well received by King 
Kmeri, and as indicative of the progress the knowledge of European 
arts is making in these regions, the king, on dismissing him, gave 
him a commission to send him some percussion caps ; and on his 
return journey, in a hamlet at the foot of Kilulu, he put up with a 
Wanika» and his host served his food upon porcelain plates, with 
steel knives from Zanzibar. 

Dr. Krapf, neither in his voyage along the coa^t, nor in his 
land journey by the coast to Usambara, makes mention of the 
climate or the health of the people. 

Both Krapf and Rebmann penetrated also into the interior at 
different times to Jagga and Vata for more than 300 miles, and 
they both pronounce the climate to be healthy from the moun- 
tainous character of the country, and its general elevation above 
the sea, even at a comparatively short distance from the coast. The 
tribes were friendly, and they found trade carried on with the 
coast by moans of caravans. 

Mr. kebmann has recently visited Jagga, about SOO miles inland 
from Mombas, in which territory he discovered the eternal snow- 
capped mountain, called Kiliraaniaro, apparently in lat. about 3® S. 
and long. 36° to 37° E.; and Dr. Krapf penetrated to the Dana rivers 
his route being to the N. of Rebmann's, and somewhat more ex- 
tensive. At this point he saw another snow-capped mountain, called 
Kenia, apparently on the equator, and in long. 35° to 36** E. If 
wc now consider this mountainous region continued fhmi Abys- 
sinia and Soudan, with its snow-capped mountains, but terminating 
abruptly about 6' S. of the equator, there is some reason to 
conclude that it is the location of the watershed of Equatorial 
Africa to the N., to the E., and probably to the W. ; for the 
missionaries show that the great Dana running to the £. has its 
soiu-ces in the neighbourhood of the Snow Mountains. The mys- 
terious source of the real Nile, which has bafl9ed the explorers of 
all ages, and which runs to the Ni through so many degrees of 
latitude, is demonstrably traceable to the same tnow-cam>ed 
mountains of Kenia and Kilimanjaro, for Weme ascended the Bahr 
el Abiad, the White or true Nile, to 4i° N. lat., and about long. 
32° ; the stream still running down from the direction of the 



Digitized by 



Google 



Prospects of African Discovery from Mombas. 119 

newly discovered Snow Mountains. The sources of the White 
Nile and the Dana, therefore, would seem to be within the com- 
paratively small area of 3^ or 4° of lat. under the equator, and 
the Mme number of degrees of long, between 32^ and 36^ £. 
If we now look to the western watershed of this region, the pro- 
babilities are in favour of some of the great western rivers being 
traceable to it, not excepting even the so called Niger. Although 
no European has been to the eastward of Lake Cndd in lat. 12*' 
N., and long. 15' E., yet it was ascertained that the Shary entered 
the lake from the S.E., the very direction of Erapf and Rebmann's 
Snow Mountains on the equator ; and to connect the Shary through 
the Lake Chad with the Quorra, alias the Niger, we have the 
authority of Captain Allen, R.N., who, ascending the Niger on 
the left bank, passed into a river much larger than the Quorra, 
and with a much greater volume of water, wnich he ascended for 
100 miles, proceeding to the eastward in the direction of Lake 
Chad — facts which admit of the inference that this river is pro- 
bably the continuation of the Shary through Lake Chad, and that 
the sources of the true Niger, in common with the true Nile and 
the Dana, may be found in the Snow Mountains under the equator ; 
for the minor stream which runs past Titnbuctoo, and has its 
source in Western Africa, can as little maintain its claim to be the 
true Niger, against Captain Allen's affluent of greater magnitude 
than itself, as Brace's Nile can maintain its claim to be the true 
Nile since the explorations of Werne and others of the Bahr el 
Abiad or White Nile. Another important fact mentioned by 
Krapf, and which is likely to materially facilitate the labours of 
explorers, is, that one family of languages, with cognate dialects, 
exists in Africa S. of the equator, excepting 1 presume the 
Hottentot and Bushman tonnes. With the advantage there- 
fore of ready access to the mterior from Mombas, with tribes 
evidently not hostile to Europeans, from the treatment the mis- 
sionaries experienced, and with the means of travelling by cara^ 
vans at least to the Wakambas, circumstances seem to combine 
to invite exploration in this new field, and doubtless the love of 
enterprise which characterizes our countrymen will, at an early 
period, induce some gallant heart to attempt the solution of geo- 
graphical problems which have baffled inquirers for so many ages 
past. 
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VI. — Account of Two Expeditions in Central Africa by tite Furanys, 

Commanicated by Dr. Barth, through Chables Beke, Esq., F.R.G.S. 

Read Jan. 24, 1853. 

I SEND a short account of two expeditions made by the Furanys, accompanied 
by a man whom I have already had many reasons to mention in my accounts 
of Eastern Sudan. This man, the faki Sambo, is the son of a learned Feliani, 
and author of a history of Haussa. He is himself well acquainted with 
Iflatdn (Plato) and Aristaw (Aristotle), whose works he possesses; and 
knows the modem history of the tribes and countries where he now resides. 
He resided a lon^r time in Darfur, at Fayo, one day S. of Ammajura. 

Starting from Korio, a market-place about 30 English miles S. of Teudelti, 
you arrive on the — - 

1st day at Rirano, a Fellan village. 

2nd „ Kirro, a settlement of the Beni Hdlba. 

3rd „ Nitaega, a viiiasre peopled by Fellan and Bomu people. 

4th „ Jakhna, of the Beni H^lba, with their Sheikh Mahe. 

5th ,, , a mountain inhabited by the Dajo. 

6th ,, Simroama, the seat (about 30 years ago) of Abadima, the 

governor of the Said. 
7th ., Nyala, a place inhabited by Furanys. 
8th „ Soluj. 
9th „ Ammajura. 
This road is the westernmost of the three itineraries collected by me, but 
does not touch the Jebel Mara, which does not extend so far south as has 
been supposed. Direction^ S., a little W. 

After he had settled at Fayo the faki Sambo accompanied two expeditions 
from these southern regions to Darfur, one thirty and the other twenty-eight 
years ago. 

Before giving an account of these expeditions I send a short itinerary from 
Ammajura to the copper mines, known throughout the whole of the eastern 
part ot Sudan under the name of d Hdfrah. 

Ist day Dar B^rra, a district inhabited by the Massalit. 

2nd „ e' Sirdf, tarf e' dar, that is to say, the southernmost place of 

Darfur. 
3rd „ RijI el G^ret, a standing water in the wilderness. 
4th „ G^d^go, another resting-place, without constant inhabitants. 
5th „ AugiMko, temporarily frequented by Habbane, and by Fellan 

cattle-breeders. 
6th „ ll^bo. 

7th „ £1 Hdfrah, a large place inhabited by a mixed population of 
Furanys, Jellabas, Bomouese, Dajo, Muba, &c. ; close to it 
are the mines, whence copper is obtained, partly in pure 
lumps, partly mixed with earth. 
Direction, S., a little W. 

I now give an account of the $econd of the two expeditions forming the 
subject of this communication. 
This expedition, starting from Ammajura, reached on the — 

2nd day Idaera, the frontier place of the southern districts of Darfur 

towards the west, and the residence of a governor. 
5th ,, Serir, a settlement of the Dar et Taasha. 
6th „ Dar Ming, a pagan country, situated to the £. of Riinga. 



Digitized by 



Google 



Expeditions in Central Africa. 121 

9th day Binga, another pagan country, bounded towards the E. by 
Gulla, that is to say GuIIael Furany, while GuIIa el Wadany 
is situated W.S.W. from Rijnga. 

10th ,, Shala, a mountiunous pagan country, distant only one day from 
elH6frah. 

12th „ Lara, likewise mountainous. 

13th ,, Wauga, an extensive paean country, proceeding through which 
the expedition arrived on the 

]7th „ at a small river flowing eastward, and called by them Bahr el 
Adda. 

18fh „ Dar Bdnda, a pagan country of great extent, bordered towards 
the north by the Bahr el Adda, partly mountainous and 
partly flat, and inhabited by pagans of light copper colour. 
Continuing through this country for 20 days, they reached 
on the 

dSth „ Bfmberi, another pagan country of less extent, inhabited by a 
black population. Passing through this flat country for 
three aays, the expedition arrived on the 

41st „ in Kubauda, a large place, extending for about 10 or 12 miles 
along the banks of a river so large that they could with 
difiiculty make out persons standing on the southern bank, 
and not fordable. This river runs straight from east to west, 
and is bordered principally by very large trees called kumba, 
which bear a fruit similar to the date. They were told that 
beyond this river there were people with black camels like 
those of the Rufa ; but my informant himself thinks this to 
be merely a joke. Not being able to cross the river, the 
expedition retraced its steps from Kubauda. The colour of 
the people is black. 
Direction, as far as Dar Ming W., y&ry little S. ; from thence directly S. 
Rate of travetling, about 20 English miles per day. 

The first of the two expeditions took the same direction as the second as far 
as the Bahr el Adda ; but, after having crossed that river, ihey turned west, a 
little south; and, passing through Dar Banda in that direction for 15 days, 
and crossing many watercourses, they entered Bimberi, which country en- 
circles Banda from S. to W. With these people they fought several times, 
but were not able to make many of them slaves ; toe enemy fighting desperately, 
cutting the bodies of the slain into pieces, and carrying these on their hcad^, 
in order to feast on them afterwards, as my informant thinks. Uavine passed the 
Bimberi they came to several smaller pagan kingdoms, all of which they sub- 
jugated, carrying great numbers of the inhabitants into slavery. Still 
continuing in an almost westerly direction, they finally came to another large 
kingdom, inhabited by a warlike race, called Andoma. This country was 
found to consist of a deep sandy soil, flat, and covered with a great profusion 
of trees, the principal of which were the banana (mus), the butter-tree (tabur 
in Baeirmi), and the olive-tree (zitun), which my informant, who has resided 
several years in Egypt, states to be exactly the same tree as that of the coast 
of the Mediterranean, while the deleb was limited to certain localities. In that 
part of the country my informant saw no river or watercourse whatever. The 
expedition went on for 3 days, driving the inhabitants before them. When 
they came to their capital the enemy collected there in such numbers, and 
fought so desperately with their korbatsh or hand-iron, a sort of double axe 
about two feet in length, entirely n^ade of iron, that the Furanvs thought it 
prudent to retire in as honourable a manner as they could. Sending therefore 
their interpreter to Andoma, the king, who was seated on a throne con- 
structed of elephants' tusks, laid one above the other, they presented him 



Digitized by 



Google 



122 Mr. KLenmbdy on the Return of the 

with some silken shirts, and made peace with him, but without complying 
with his entreaty that they should encamp on the spot. On the contrary, 
having received a present of 10 oxen and 100 hi sheep, they thought it more 
prudent to make off at a sharp pace towards N. by £., where they came to 
another pagan country called Mara, which my informant thinks must be near . 
the country of the Bua. 

I have now to mention a very curious phenomenon of natural history, which 
my informant saw on this expedition, though I am unable to make oat, from 
his description, what it really was. Passing the country of Bimberi (?), they 
came suddenly to a spot where the soil, as my informant expresses himself, 
was boiling over the water and bubbling up. They therefore called it Bakr 
el Ardka, ** the water-stream of the earth." 



VII. — Report on the Return of Lady Franhlhis vessel the Prince 
Albert^ under the command of Mr, Win* Kennedy^ from the 
Arctic Reyions. 

Read Nor. 6, 1852. 
Mr. Prbsident, — It having been ascertained during the spring 
of 1851 that an important part of the field of search for the 
missing Arctic expedition could not be explored by any of the 
ships then engaged or about to be engaged in the service, it was 
resolved to equip a supplementary expedition for the examination 
of the portion thus unprovided for. The part alluded to includes 
Prince Regent's Inlet, and the passages or isthmuses connecting 
it with, or dividing it from, the western sea, S.W. of Cape Walker, 
to which latter quarter Sir John Franklin was required by his 
instructions to proceed in the first instance. This search was 
assumed to be necessaiy on the following grounds: — first, the 
probability of Sir John Franklin having abandoned his vessels to 
the S.W. of Cape Walker ; secondly, the fact that when Sir John 
Franklin sailed he believed that an open passage was to be found 
from the westward into the south part of Regent Inlet, according 
to the chart supplied to him from the Admiralty, and wliich does 
not exhibit the discoveries which have been made by Hae and 
others subsequently to that period ; thirdly. Sir John Franklin, it 
was supposed, would be more likely in retreating to take this 
course through a country known to possess the resources of animal 
life, with the wreck of the Victory m Felix Harboiu* for fuel, and 
the stores of Fury Beach further north, in view, than to fall back 
upon an utterly barren region of the north coast of America. 
Upon these grounds, and in the absence of any information up to 
that time as to the route Franklin had taken after passing through 
Lancaster Sound, was founded the necessity of an auxiliary expe- 
dition for the special object above stated ; and accordingly, in 
May, 1851, a small vessel, the Prince Albert, was fitted out to 
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convey a searching party to North Somerset, and the neighbouring 
seas and islands, and placed by Lady Franklin, from whose private 
resources the expedition was mainly equipped, under my command. 
The vessel had been proved well fitted for the service by her ac- 
complishment of a voyage to the Arctic Seas and bacK in one 
season, the previous summer, under my predecessor, Captain For- 
syth, of the Royal Navy. Equipped for an absence of two years, 
if required, we left Aberdeen on the 22nd of May, 1851, and 
after, on the whole, a very favourable voyage across the Atlantic 
and through BaflSn's Bay, reached Leopold Island, on the N.E. 
extremity of North Somerset, on the 4th of September. Our 
intention was to proceed from this point to Cape Riley, on the 
N. shore of Barrow Straits, and at the entrance of Wellington 
Channel, in order to investigate the traces of Sir John Franklin's 
party there, of which intelligence had been brought to England 
the previous year by Captain Forsyth ; and thence to Griffith's 
Island, where Captain Austen and Captain Penny, who had sailed 
a year before me, had been directed to deposit information of their 
proceedings. Owing, however, to a long continuance of easterly 

fales, which had driven all the loose ice in a body up Lancaster 
ound, we found ourselves unable to reach either of these points. 
From Leopold Island to the northern shore a continuous line of 
densely-packed ice was seen barring Barrow Straits from side to 
side. A similar barrier, from the same cause, was observed lining 
the western side of Prince Regent Inlet, as far as the eye could 
reach. Attempts which we made to enter Leopold Harbour (the 
wintering quarters of Sir James Ross in 1849, about ten miles to 
the S. of Leopold Island) and afterwards Elwin Bay and Batty 
Bay in succession, were defeated from this cause, and we found 
ourselves compelled, after a t^ircuit of about forty hours along a 
dead wall of ice, to take shelter in Port Bowen, on the E. side of 
the inlet. Port Bowen presented so many disadvantages as a 
winter harbour, all our work lying on the other side of the inlet, 
that it was resolved, after two days' examination of the coast on 
each side of it {without, however, finding any traces of its having 
been visited since Sir Edward Parry wintered here in 1825), to 
make a second attempt to reach Leopold Harbour, where it was 
at any rate desirable to eflFect a landing, in order to ascertain * 
whether any intelligence had been left there by Captain Austen 
or Captain Penny. After much difficult and perilous navigation 
among the masses of floating ice, which swept down with great 
force and rapidity through the channel between Leopold Island 
and the main land, we succeeded in bringing the ship within a 
few miles of Cape Seppines, the S. point of Port Leopold ; but 
finding the mouth of the harbour still barred by an inipenetrable 
mass of ice, we were unable to bring the ship in. 1 resolved. 
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therefore, to make an attempt to land in one of the boats with 
four of the men. We reached the shore in safety ; but during 
our absence a sudden movement of the ice had caught the Teasel 
and closed the narrow channel through which we had passed in 
the boat. After a fruitless struggle of several hours to regain 
the ship, amongst heavy masses of ice in a state of terrific agitation, 
threatening momentarily to engulph our little boat and everybody 
in it, we were forced to return to the shore and there pass the 
night in the open air, with our clothes a perfect mass oi ice and 
snow. On ascending the high land of Cape Seppines on the fol- 
lowing morning our consternation was great at finding no vessel 
in sight. What had become of her during the night we could not 
conjecture. We had not much fear for her safety, but as the 
winter was fest setting in (it being now about the middle of Sep- 
tember) we could entertain no hope of her being able to regain 
Port Leopold that season. Under these circumstances, as our 
only resource, we pushed on for Whaler Point, on the other side 
of the harbour, where we were sure of finding an ample depot of 
provisions left there by Sir James Ross in 1849. Here we could 
at any rate pass the winter, and, if no intelligence should transpire 
in the meantime of the Prince Albert, could still, I hoped, not- 
withstanding our disastrous separation from the ship, make some 
progress in the examination of the shores of North Somerset and 
the neighbouring land, probably as far as Cape Walker. Ac- 
cordingly, after fitting up the launch, which had been left here by 
Sir James Ross, as a winter residence, all hands were set to pre- 
pare, first, a stock of winter clothing from the blanket bags in the 
depot ; next, a supply of " mocassins,'' or travelling shoes, from 
the canvas housing, which covered the stores, and which formed 
the only available material in our present destitute condition ; 
and lastly, some snow-shoes, winter sleighs, and harness for trans- 
porting provisions. We were in the sixth week of these prepara- 
tions when^ on the 17th October, we were gratified by the appear- 
ance of Mr. Bellot, the French oflScer who accompanied us and 
has done the expedition so much good service, and seven men 
from the Prince Albert, which we learned had been driven into 
Batty Bay on the following day after we had been separated from 
her, and was there moored in an excellent harbour for the winter. 
By the 25th of October we were all once more on board, heartily 
rejoiced to find ourselves again in company with our old shipmates, 
on whom our long absence had cast a heavier gloom than it had 
upon ourselves. The remaining two months of the year were spent 
in the usual preparations for securing and housing the ship for the 
winter, building snow-houses on the shore for the powder and some 
of our superabundant stores, and laying in a supply of sleighs, 
snow-shoes, mocassins, and winter clothing (all of which had to be 
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made on board) for our intended journeys. On the 5th of January 
(the first occasion for which we had been long watching), when the 
ice had set sufiBciently along the shores of the inlet to admit of 
travelling, a detachment of five men, including Mr. Bellot and 
myself, set out for Fury Beach, witli the double object of ascer- 
taining whether this had been a retreating point to any of Frank- 
lin's party, since Lieutenant Robinsons visit in 1849, when 
detached' for the purpose from Sir James Ross's winter-quarters ; 
and, in the event of our expectations in this respect not being 
realised, of making this our first depot for the more extended 
exploration we contemplated afterwaids carrying out The sun 
had disappeared at the ship on the 30th of October, and owing to 
the position of some high hills to the S., did not reappear till the 
13th of February. This first, and all our other journeys during 
the next two months, were therefore performed chiefly by moon- 
light and by the guidance of the stars. The use of tents was dis- 
carded as a needless incumbrance. However well adapted they 
may be for spring travelling, I question the prudence of risking 
men's lives under them, in the terrible temperature and still more 
terrible snow-storms of midwinter in the Arctic regions. We in- 
variably camped in snow houses, constructed after the Esquimaux 
fashion, wbicn will be familiar to every one from the prints and 
descriptions given of tliem in the narratives of Arctic voyagers. 
Snow 18 so perfect a non-conductor of heat that the burning of a 
common candle in one of these snow-houses creates a perceptible 
increase of temperature. The heat derived from the flame of a 
gill and a half of spirits of wine, sufficient to boil a tea-kettle for 
six men, diffuses an agreeable warmth (relatively at least to the 
temperature without), which is felt for the rest of the night. Of 
course great care must be taken to construct the houses perfectly 
impervious to the air ; and this is done by some one within driving 
a diin rod through every interstice between the blocks of snow 
which admits the light, while one without follows his movements, 
plastering every chink over with soft snow, until the whole house 
IS as air-tight as an egg, yet sufficiently porous to admit of the 
needful ventilation. In our journey to Fury Beach we suffered 
tlierefore much less from the cold than we had anticipated. Our 
greatest difficulty arose from the state of the path, which, winding 
along the base of the lofty cliffs that line this part of the coast, 
was often completely impassable, from the accumulations of ice 
on the beach, until a way had been cut through with the axe. We 
found the ice in motion also during the greater part of the journey, 
which we had not anticipated on leaving the ship. It will be 
unnecessary to occupy the time of the Society with the details of 
a journey which possesses perhaps little geographical interest. 
After an absence of seven days we returned to the ship, having 
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found no indications of any visit to Fury Beach subsequent to 
that of Lieutenant Robinson of the Enterprise. The stores were 
all in a state of the most perfect preservation, precisely in the 
condition in which they had been left by Sir i6tm Ross in 1833. 
Passing over some unimportant detuls and Tarious short excur- 
dons from the ship whidi followed our return to it, we left Batty 
Bay once more, for a more extended exploration, on the 25th of 
February, looking forward with eagerness to the novelty and 
various mcidents of bur long-contemplated journey tlm)ugh the 
unknown regions to the W. of North Somerset ; for it will of 
course be understood that we then knew nothing of the discoveries 
of Captain Ommanney^ and other officers of Captain Austen*s 
squadron, to the W. and S.W. of Cape Walker. Parties sent out 
on different occasions had taken in advance six cases of pemmican, 
six muskets, and a bag of coals. Some pemmican had likewise 
been left about 10 miles N. of Fury Beach, in January last. Our 
provisions, clothing, and bedding, and the supply of spirits of wine 
lo use as a substitute for fuel, were placed on two Indian sleighs 
drawn by five Esquimaux dogs. Our party consisted of seven 
men, including Mr. Bellot and myself; but on the second day 
after our departure, Mr. Bellot was directed to return to the ship, 
to bring up a reinforcement of men and stores to join us at Fury 
Beach. Owing to the violence of the equinoctial gales prevalent 
at this season, which kept us a whole week on one occasion 
detained in our encampment, I did not reach Fury Beach with 
the remaining five men before the 5th of March. Two days after 
Mr. Bellot arrived with seven men, making in all fourteen, now 
collected at this spot. Such was the state of the ground between 
the ship and Fury Beach, added to the riolence of the weather 
and the obstructions arising from the numerous lanes of open 
water along the shore, sometimes two miles in breadth, tliat this 
short distance made greater havoc in our equipment than all the 
rest of the journey put together. The damage to the sleighs, 
snow-shoes, and canvas mocassins, was so great that we had in 
fact to begin our preparations anew, and send a party of eight 
men back to the ship for fresh supplies before we could undertake 
to continue the journey. By the 29th of March our preparations 
for renewing our march were completed. From Fury Beach we 
followed the coast-line as far as the bottom of Brentford Bay, 
where we arrived on the 5th of April. On the 6th we sent back 
eight of the men who had accompanied us thus far as a fatigue 
party, and with the remaining six continued our route throu^ a 
narrow channel leading out of the bay, which, to our gratification, 
proved to be a strait about 12 miles in length, connecting Prince 
Regent Inlet with the sea to the W. It appears on the map as 
Bellot Strait — a just tribute to the important services rendered to 
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our expedition by Lieutenant Bellot. The land on the S. side of 
the strait we have reason to belie?e an island, with another 
passage, or perhaps more, to the S. (^ it. The abundance of 
animal life at this spot, evidenced by the numerous tracks of 
rein*deePy bears, wolves, and foxes, was such, that I have seen 
nothing in the whole course of my experience in the Hudson's 
Bay territories to equal it In two large openings of the channel 
seals were also seen in great numbers. We encamped on the 7th 
on the W. side of the strait, at the foot of a high hill, with still 
higher hills in the rear, probably the high land seen firom Sir 
James Ross's farthest pomt in 1849, and named by him Cape 
Bird. On the S. ade of the channel is another conspicuous head- 
land, to which I gave the name of Cape Hodgkin, in honour of 
my esteemed friend, Dr. Hodgkin, who, I trust, will permit one of 
a race he has so largely benedted to express this recognition of 
bis unwearied exertions to elevate the condition of the native 
inhabitants of tbe Hudson's Bay territories. We had now arrived 
at a point where, in pursuance of a plan I had the privilege of 
submitting to Lady Franklin before leaving England, the future 
direction of our route would be regulated by the circumstances 
which might meet us here. Had the opening between Cape 
Walker and Cape Bunny proved a channel continuous with Vic- 
toria Strait of Rae, our proper course would have been S., on the 
probability of Franklin having passed through. On ascending 
the high land of Cape Bird, however, we observed Victoria Strait, 
while clear to the S., terminating distinctly, so far as we could 
see, in a bay, a few miles to the N. of our position. Having 
made it a rule to lay nothing down on our chart as land which 
had not been actually travelled over, the connection between 
North Somerset and Ptince of Wales Land of Captain Ommanney 
does not appear on the map, in which the conspicuous headlands 
only have oeen inserted. But that a connection does exist, or if 
it be broken by any passage or passages out of Peel Sound, that 
such passages are not navigable, we had no doubt, and accord- 
ingly had no alternative but to proceed westward, with a view of 
ascertaining whether any more promising channel existed farther 
W., through which Franklin might have penetrated from Cape 
Walker. We continued accordingly in a due W. course from 
Cape Bird, across Victoria Strait, and the land forming its western 
shore, until the 21st of April, when having attained to 100^ W. 
long., and feeling assured that we had got on an extensive table- 
land — that which I have named Arrowsmith Plains, from the 
eminent geographer to whom Arctic travellers are so much 
indebted — and that the very low-lying country over which we 
had passed must have been mistaken by the travelling parties 
from the Enterprise, in 1849, for a western sea, we resolved to 
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walk up to Cape Walker, as well to ascertain whether any channel 
existed between us and it by which Sir John Franklin could have 
been led into the field assigned for our search, as to find out 
whether he had left any intelligence there of hb destination. We 
had hitherto been travelling over a country so uniformly level, 
that but for the stunted vegetation of a short coarse grass, an 
occasional clump of creeping willows, and a stunted species of 
heather, which we discovereu on digging up the snow, we might 
have well doubted whether we were not travelling over an ex- 
tensive sea rather than on land. Three conspicuous hills, which 
relieved the monotony of our route, were named respectively, 
Mount Washington, in honour of Captain Washington, R.N., the 
compiler of the very useful Esquimaux vocabulanes supplied to 
the Arctic expeditions — Colquhoun Range, after Colonel Colqu- 
houn, of Woolwich, for whose instructions in the use of Copeland's 
blasting-cylinders in the ice I was much indebted — and Moimt 
Cowie, after the surgeon of the ship. A solitary lake received 
the name of Fisher Lake, in honour of the Mayor of Toronto, an 
active and influential friend to the expedition in Canada. From 
Mount Cowie a due N. course of three days brought us to the 
S.E. extremity of Ommanney Bay, from which we struck E. with 
the view of exploring the opening between North Somerset and 
the land we were upon. We continued on this coiu-se until the 
western shore of wnat we have since ascertained to be the Peel 
Sound of Captain Austen's expedition was attained in lat by 
account about 73° north. Following the coast-line of this inlet, 
we reached Cape Walker on the 4th of May. The island on 
which Cape Walker is situated was examined for three miles on 
either side of its extreme N.E. point, but we found no traces 
whatever of its having been visited by Franklin's party. Our 
stock of provisions was now reduced to what would barely bring 
us to Whaler Point, on which were placed the stores deposited at 
Port Leopold by Sir James Ross. This we reached in seven 
stages more, having suffered much hardship and privation during 
the latter part of the journey, when, to save time and husband 
our small remaining stock of provisions, we found ourselves under 
the necessitv of dispensing with our snow-houses, and snatching a 
brief nights repose, whenever circumstances permitted of its 
being done with safety, as we best could in the open air. Our 
whole party had been suffering for some time severely from 
scurvy, and occupied in administerinc the remedies for this dis- 
tressing malady which the stores at Whaler Point supplied. We 
were detained here till the 27th of May. On the morning of the 
30th we reached the ship, after an absence of 96 days, having 
travelled upwards of 1100 miles. It is needless to say that we 
had not discovered any traces of Sir John Franklin and his party ; 
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but, although thus unsuccessful in attaining the great object for 
which we left England, I trust that the result of our exploration, 
as showing, at least, where the missing expedition is noty will not 
have been without its use as a contribution to the solution of this 
important and deeply interesting question. Added to the explo- 
rations of those who preceded us in the same direction of the neld 
of search, I think they can leave but little doubt that Franklin 
has not gone by Cape Walker, but taken the northern route, and 
has proceeded to an advanced W. long., and is now to be sought 
for from the westward. I cannot conceive the possibility of Fury 
Beach, as the only depot known to Sir John Franklin, remaining 
unvisited up to this time, had his party been imprisoned anywhere 
in the Arctic Seas, within 500 miles of it The chief acquisition, 
in a geographical point of view, of our late expedition has been 
the discovery of a passage from Regent Inlet into the Victoria 
Channel of Rae, thus supplying an important link to prove the 
existence of a north-west passaae along the coast of North America 
actually effected by the united labours of British navigators. To 
this may be added the contribution of some additional facts re- 
garding the various coast-lines and the determination of the 
phyfflcal aspect of the extensive land lying to the W. of North 
oomerset. 



VIII. — Sir John Franklin, the Sea of Spitzbergen, and Whale- 
fisheries in the Arctic Regions. By Augustus Petermann, 
F.R.GJS. 

Read November 8, 1852. 

Sir Edward Belcher, having lieen so fortunate as to meet with 
an unusually open season, has passed up Wellington Channel, and 
the search on the track of the missing vessels may be considered 
to have now, for the first time, actually commenced. It must be 
borne in mind, however, that it was in 1846 when Sir John 
Franklin sailed up this channel, and that, wherever he may have 
been arrested, it has taken him six years — if not lost in the in- 
terim — to reach that point. Considering the labour and time 
required in the search lor traces, even of such conspicuous objects 
as cairns erected only last year, — as have been described in the 
recent despatches, — one may reasonably assume that it may take 
Sir Edward Belcher not less than two or three years, even under 
favourable circumstances, to obtain a satisfactory result in his 
search. 

The circumstance that nothing has been heard from the Investi- 
gator, imder Captain M'Clure, for the last two years, seems to 
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suggest that this navigator has not been snocessfnl in the n^on 
between Behring Strait and Banks Land, and die opinion that 
ifir John Franklin would ultimately be found on the Asiatic side 
of the Polar regions becomes more and more probable. 

Is Sir Edward Belcher's Expedition to be looked on as exhaus- 
tive ? and are we to be kept in painful suspense about the missing 
expedition for three or more years longer ? Belcher's, MHHure's, 
and Inglefield's Expeditions only comprise one-third of the circum- 
ference of that portion of the Polar regions where Sir John Frank- 
lin must have been arrested, and the remainder of this region is 
at present altogether unsearched. As this is just the jiortion 
where I consider it most probable diat Franklin has been arrested, 
and also where my proposed route of search is directed to, I am 
desirous of again drawing attention to my plan, by stating some 
geographical facts respecting the Arctic Siea directly to the N. of 
our own shores, surrounding Greenland, Spitsbergen, and Nova 
Zemla, the scene of the earliest exploits in Arctic discovery and of 
most important and profitable whale-fisheries. 

In the 17th century the Dutdi formed the settiement of Smee- 
renberg on the northern coasts of Spitzbergen, the houses of which 
were brought, ready prepared, from Holland. This was the grand 
rendezvous of the whale-fleets, and abounded during the busy 
season with good inns, and with many of the conveniences and 
enjoyments of Amsterdam. It is particularly mentioned, that the 
sailors were every morning supplied with what the Dutchmen 
regarded as a great luxury — " hot rolls'* — for breakfast- Ba- 
tavia, under the Equator, and Smeerenberg, about 10^ firom the 
Pole, were founded nearly at the same period, and it was for a 
considerable time doubted whether the latter was not the most 
important establishment of the two. But times have changed; 
these seas have been abandoned by whalers for more profitable 
regions, and tracts, at one time well known, have become almost 
•* terr» incognitae." 

The nomenclature of these seas is so undecided, the names 
** Sea of Greenland" and " Sea of Spitzbergen" are so inter- 
mixed, that I cannot but think it would be desirable to ^ve each 
of these names their due locality, especially as the sea between 
Spitzbergen and Nova Zemla has no name, and cannot be referred 
to except by long parentheses. I therefore propose, in the fol- 
lowing remarks, to call the sea between Greenland and Spitz- 
bergen tiie Sea of Greenland^ and that between Spitzbergen and 
Nova Zemla, the Sea of Spitzbergen. 

The latter is by far the widest, and is indeed the only oceanic 
opening towards the North Pole and to the chief Polar regiooSy 
and on that reason alone may be considered to be the easiest and 
most practicable of all openings for vessels into the Polar regions. 
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ft is likewise the nearest and most accessible of all the openings to 
E urope. Nevertheless, arctic writers and geographers have gene- 
rally Assumed an impenetrable ice-barrier to stretch across this 
sea, and they have pronounced it to be altogether impracticable 
for navigation. This assumption I consider to be groundless, and 
as resting upon prejudice. 

In supporting my views on this point I need not here call to my 
aid the elements of Physical Geosraphy, nor adduce recent im- 
portant discoveries made by the Hnssians or others, but I will 
simply draw attention to certain facts contained in published works 
of the highest authority, by English authors well known and still 
living, — lacts which appeal to the common sense of every parson, 
and can be easily understood. 

Captain (now the Kev. Dr.) Scoretby, whose work on the Arctic 
R^ions is one of the most able and comprehensive we possess, 
seems evidently at a loss, when referring to what I propose to call 
•' the Sea of Spitzbergen." He himself never visited it, not 
Ykaving extended his voyages to the E. of Spitzbereen. His in- 
fomoation, therefore, is not su£Bciently precise. Still, from what 
Vie says directly on the point under consideration, and repeats in 
one of the Parliamentary Papers of the present year (p. 161), we 
must conclude that he assumes the Sea of Spitzbergen to be locked 
up by an impenetrable ice-barrier. Diligently as I have gone over 
his work, I cannot find a tittie of evidence adduced to prove the 
foundation for such an assumption. On the contrary, we read the 
following at p. 180 of vol. iL : — 

" Some adventurous persons niled to the east nde of Spitsbergen, where 
the current has a tendency, it is believed, to turn the ice against the shore : 
'j«V V^ere finding the sea on some occasions open, they attempted to prosecute 
the (whale-) fishery, and it seems with some soccess, a great whale- Bsfaerj 
having been made near Stans Foreland in the year 1700.'* 

Surely a sea where a " great whale-fishery" was once carried 
on, cannot be locked up by an impenetrable ice-barrier, and can- 
not be more diflScult to navigate than BaflBn Bay, or any other 
seat of the whale-fishery ! &> far, therefore, as Captain Score»- 
Ifs evidence goes, the Sea erf Spitzbergen may be considered as 
navigable. 

Captain Beechey, the editor of the narrative of the voyage of 
Buchan and Franklin towards the North Pole, hi like naanner, 
Tieiliier directly nor explicitly states his opinion on Ae subject, trnt 
rimply records the results or voyages in Uiat region in a clear and. 
««sfiic\cntious manner, which cannot be too much commendeo* 
Hia octavo volume contains altogether a greater body of inforroa^ 
iTO respecting the sea immediately around Spitzbergen than any 
other work, and a careful perusal of it is indispensable to tboae in- 
terested in the subject under consideration. 
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It is likewise the nearest and most accessible of all the openings to 
Europe. Nevertheless, arctic writers and geographers have gene- 
rally assumed an impenetrable ice-barrier to stretch across this 
sea, and they have pronounced it to be altogether impracticable 
for navigation. This assumption I consider to be groundless, and 
as resting upon prejudice. 

In supporting my views on this point I need not here call to my 
aid the elements of Physical Geography, nor adduce recent im- 
portant discoveries made by the Russians or others, but I will 
simply draw attention to certain facts contained in published works 
of we hichest authority, by English authors well known and still 
living, — ^faets which appeal to the common sense of every person, 
and can be easily understood. 

Captain (now the Rev. Dr.) Scoresby, whose work on the Arctic 
Regions is one of the most able and comprehensive we possess, 
seems evidently at a loss, when referring to what I propose to call 
'* the Sea of Spitzbergen." He himself never visited it, not 
having extended his voyages to the E. of Spitzberffen. His in- 
formation, therefore, is not sufficiently precise. Still, from what 
he says directly on the point under consideration, and repeats in 
one of the Parliamentary Papers of the present year (p. 161), we 
must conclude that he assumes the Sea of Spitzbergen to be locked 
up by an impenetrable ice-barrier. Diligently as 1 have gone over 
his work, I cannot find a tittle of evidence adduced to prove the 
foundation for such an assumption. On the contrary, we read the 
following at p. 180 of vol. ii. : — 

" Some adYenturous persons ssiled to the east side of SfNtebcrgen, where 
the current has a tendency, it b believed, to turn the ice against the shore ; 
yet here finding the sea on some occasions 0|>en, they attempted to prosecute 
the (whale-) fishery, and it seems with some success, a great whale-fishery 
having been made near Stans Foreland in the year 1700.'* 

Surely a sea where a " great whale-fishery" was once carried 
on, cannot be locked up by an impenetrable ice-barrier, and can- 
not be more difficult to navigate than Baffin Bay, or any other 
seat of the whale-fishery ! So far, therefore, as Captain Scores- 
by's evidence goes, the Sea of Spitzbergen may be considered as 
navigable. 

Captain Beechey, the editor of the narrative of the voyage of 
Buchan and Franklin towards the North Pole, in like manner, 
neither directly nor explicitly states his opinion on the subject, but 
simply records the results or voyages in tnat region in a clear and 
conscientious manner, which cannot be too much commended. 
His octavo volume contains altogether a greater body of informa«» 
tion respecting the sea immediately around Spitzbergen than any 
other work, and a careful perusal of it is indispensable to those in* 
terested in the subject under consideration. 
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In referring those interested in tiie matter to the work itself, 1 
cannot, however, refrain from citing one passage (p. 349} from a 
communication of Mr. Crowe, the British Consul at Hammerfeet, 
and establisher and proprietor of a British settlement at Spitzber- 
gen; who says: — 

*^ M. Sharostin, an intelligent Russian, with whom I have freqoentl^r con- 
versed, actually passed 39 winters on Spitzber^en, and resided there for 15 
years without having once left the island. He declares, that during his 
residence he invariably found the coasts free from ice for four, and sometiines 
for five, months in every year. I am enabled to add, that my own vessels 
have frequently navigated the coasts from Ryke Yse's Islands, the S.E. 
extremity, round the west coast, to the Seven Islands at the N.E. extremity, 
and that four times out of six they might have circumnavigated Spitsbergen.*' 

Is it possible that a more favourable prospect for the success of 
an arctic expedition can be offered than is contained in the pre- 
ceding remarks ? Where is there anotlier portion of the Polar 
region so near this country and so easily navigated ? Spitzbergen 
extends beyond the 80® of latitude, and forms the highest country 
in latitude yet reached in either hemisphere, — but where is there 
another group of islands which can be circumnavigated in a like 
manner ? Compare it to the Parry group, though m latitude 75*, 
and the difference is obvious. 

In short, the assumed difficulties in the Spitzbergen Sea arc 
groundless, and rest upon a prejudice, dating back to the voyage of 
Capt. John Wood in 1676. The question of the north-east passage 
had failed to occupy attention for upwards of sixty years, when it 
was revived by various reports, partly from Holland, but chiefly by 
the publication of a paper in the " Transactions of the Royal 
Society of London in J 675," in which it was stated that a vessel had 
sailed several hundred leagues to the north-east of Nova Zemla, 
and that the sea was there found free fix)m ice. It was also reported, 
that some Dutch vessels had circumnavigated Spitzbergen, and 
that one had even reached the latitude of 89", and found the sea 
there quite free from any incumbrance. The subject found a 
zealous advocate in the person of Captain John ^Vood, who ad- 
vanced many reasons in support of his opinion. The enterprise 
was patronised by Government, and Captain Wood was sent out 
in the Speedwell. 

" The Journal of Captain Wood," Sir J. Barrow observes, " is so meagre 
that it is impossible to make out his track.** 

He appears to have held for the coast of Nova Zemla, and had 
the misfortune, when in sight of it, to run upon a rock and lose 
his vessel. He was able, however, to return safely to England, 
when he discredits in the lump all the former instances of having 
reached high northern latitudes, in the following words : — 

***So here the opinion of William Barentz was confuted, and all the Dutch 
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relations, which certainly are all forged and abusive pamphlets, as also the 
relations of our countrymen." 

This unjust way of dealing, however, has met with the reproha- 
tion it deserves by every writer on the subject The Honourable 
Daines Barrington says : — 

" In justice to the memories of both English and Dutch navigators, I cannot 
but take notice of these very peremptory and ill-founded reflections made by 
Wood, and which seem to be dictated merely by his disappointment, in not 
being able to effect his discovery." 

Captain Beechey (p. 295) says — 

" The failure of this expedition is attributed by Wood to the error in which 
he was led by following the opinion of poor Barents, but in what way we are 
not told, nor can we easily imagine; for, if that worthy navigator gave any 
opinion, it would certainly be against the probal)ility of a passage by the route 
pursued by Wood. Indeed, Wood seems to have been greatly at a loss for an 
excuse for his failure, as we find him accusing all the statements of both 
Dutch and English as false, and asserting, in the most unaccountable manner, 
that Nova Zembla was connected with Spitzbergen on the north, and with 
the coast of Tartary on the south, notwithstanding it was well known that 
both its extremities had been rounded on several occasions. In short, he 
seems to have been determined that, as he could not effect the passage him- 
self, he would create an imaginary barrier which should deter any other 
person from renewing the attempt. We cannot suppose that these unfounded 
assertions had much weight in the minds of any sensible persons ; but certain 
it is that the ardour which the subject formerly exciteo appeared from that 
period entirely to subside." 

Thus fer Captain Beechey. Captain Wood, among other 
things, asserts, in his endeavour to represent those regions as 
gloomy as possible, that Nova Zemla is covered with eternal snow 
and ice, and contradicts himself in another place by saying that 
the soil was thawed two feet deep. 

The object of Captain Wood's statement cannot, perhaps, be 
more properly and correctly interpreted than it has been by Cap- 
tain Beeoiey, when he says that Wood was determined " to create 
an imaginary barrier, wnich should deter any other person from 
renewing the attempt" True it is that the interesting problem 
of the north-east passage was really given up, and has not been re- 
vived even in the eras of the most enthusiastic Arctic enterprise. 
The groundless and false assertions of that unsuccessful na\igator 
seem, ever since 1676, to have influenced the minds of learned 
as well as practical men, in a degree so as to lead tliem to consider 
the only oceanic opening into the Polar Basin as impracticable I 
And the " imaginary barrier " is even in these our enlightened 
days held up, by some, as a fact established beyond doubt I 

When it is considered that no ice whatever is met with in that 
region till Bear Island, a distance of 1500 miles from Woolwich, 
is reached, whence to the 80th parallel there is only 500 miles, 
and that all this can be performed by a steamer in less than a fort- 
night at a cost trifling if compared with the millions which have 
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been spent in Arctic and Antarctic undertakings, and when at so 
trifling a risk a problem can be solved which, irrespectively of 
Franklin's expedition, is of the highest geographical interest, and 
discoveries would probably be made of great importance to the 
whale-fisheries of ttie country, — then, indeed, it must be looked on 
aa a disgrace in the history of Arctic navigation, that such an un- 
dertaking has not long since been accomplished. The very fact 
that no suitable expedition has been sent in this direction, and that 
never any fair attempt has been made to proceed northwards in 
that sea, ought to have stimulated us to such an exertion. If one 
only of the eleven vessels, engaged in search of Sir John Franklin 
in 1850 in Baffin's Bay and Lancaster Sound, had been dispatcheii 
in this direction, it would probably have eclipsed, in Geographical 
discovery alone, all Polar Expeditions as yet undertaken. 

The Sea of Greenland has been nearly — what the whalers call 
— " fished out ;" while the whales in the Sea of Spitzbergen have 
scarcely yet been disturbed. Even in the q)en waters to me south 
of the Sea of Spitzbergen whales have been frequently seen in 
recent times, by British trading vessels on their route to Arch* 
angel. Directly opposite, or beyond the Sea of Spitzbergen, on 
the coasts of the New Siberian Islands, where the sea is very deep» 
we know that black and white whales occur, and that ribs of 
whales are frequently found on the land. Prodimous indeed 
must be the number of whales in the Polar Basin, when their ap- 
pearance at some of its outlets is considered : — in Wellington 
Channel the number seen was great, and to the N. of Behring 
Strait still greater. We learn from a paper printed by the Ad- 
miralty, that there have been engaged in the American whale- 
fishery about Behring Strait, dunng the last three years, on an 
average 150 vessels every year. 

** All our commeree with what is called * the East,' " says the SecretaFy of 
the United States Navy, '* is not so valuable as the Behring Strait whale-fishery. 
In the first two years, 1849 and 1850 (for which the statistics are retumed), 
more American seamen were engaged in that small district of the ocean than 
are employed in our whole navy at any one time ; in these two years the 
hardy manners fished up from the bottom of the sea, and by their own energy 
created and added to the national wealth, the value of more than eight millioos 
of dollars." 

Let tlie Americans only get the hint of another snug whaling 
comer in these Arc^tic Seas and they will not be slow in treating 
with contempt the fables of the so-called '^ impenetraWe iee-bar- 
riersy Will England allow herself to be anticipated — as she has 
been in the Behring Strait whale-fishery — also in the Sea of Smtz- 
bergen, which is not more distant from the British whale-fishing 
ports than Cape Farewell, the S. point of Greenland ? * 

* Sj^itzbergen is close at home— almost at our Tery doors— bat then Behring 
Strait 18 not rar from Vanooover Island. The real cause of the decrease of th« 
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And lastly, as to Geographical discovery. When Sir Ed- 
ward Parry in boats attained the latitude of nearly 83', to the 
N. of Spitzbergen, and when the current alone forced him to 
return, who will deny that that determined navigator might not 
have reached the Pole, and planted the English colours on that 
spot, had he had the assistance of steam ? The whole of that re- 
markable voyage only took six months from the River Thames to 
the latitude of 83' and back, and only cost 9977/.* Who will 
deny that an expedition now sent out towards the Pole through 
the Sea of Spitzbergen, commanded by an experienced and deter- 
mined navigator, would not reach the jPole, and make other disco- 
veries, important to commerce and geographical science, even in 
one single season? The distance from Woolwich to the North 
Pole is no further than from the same point to Disco Island, and 
the extent of the ice-voyage is in both cases about equal. 

Enough has been said to show the importance of drawing atten- 
tion to me Sea of Spitzbergen as the great opening into the Polar 
Basin, and, at all events, I cannot but think that, after what has 
been adduced in the preceding remarks, the investigation of this 
Sea will be considered as a great geogra-phical desideratum, and, 
as such, I have been desirous of bringing this communication be- 
fore the Royal Geographical Society of London. 



Poitscri^pU 

EIXTaACTB FBOM LbTTJCBS RECEIVED BT Mr. PeTBBMANN FEOIf CaPTAIMS OP 

Whalikg Ships akd oTUBBa. 

No. 1. *'In the year 1846, I bad the misfortiine to have my ship stove, 
antl, in consequence, was obliged to seek a harbour of rerage in Spits- 
bergen to repair my ship. It was about the lOth of May, and I was in 
lat. 79" 63' N., long. 10° E. ; it was an unsafe place, but I had no other alter- 
native, and it answered my pur|)Ose. The weather was remarkably fine at the 
time ; it was quite evident to the north of us there was a great deal of water, 
because there was a strong swell in that direction. I have often thought the 
fish came from the sea between Spitzbergen and NovaZemla, but dare not take 
the re8]jonsibility to clear up that point. I should be sorry indeed for another 
nation to take the cause up. I have found, by experience, that the current in 
the Greenland seas sets to the southward at the rate of 8 miles in 24 hours ; 
in a hard gale from the N.E. I have drifted 20 miles in 24 hours. Drift-wood is 
repeatedly found as far north as 80"^, some of it with the mark of the aie quite 
fresh upon it; indeed, on the coast of Spitzbergen, large quantities are found." 

No. 2. '* I found the floes to the east of Spitzbergen quite different from 
the ice to the westward, it being only like Davis Straits floes, about 4 or 6 
feet thick. The masters of the Hammerfest sea-horse vessels told me, that in 
September all the ice was away, and nothing but clear water on the east side 

British and the increase of the American whale-fisheries may be possibly laid at the 
door of the different laws of partnership in the two conntries. — Ed. 

* How Biany hundreds of tnousands ef pounds, how many lives, how many years, 
and how many veflsels has it not cost to attain only the latitude of 76^ on the 
American side ! 
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of Spitzbergen. 1 believe we might stop in Greenland much longer than we 
do ; I have been until the 9th September, but 1 do not see why we cannot 
continue as long as they do in the Straits." 

Np. 3. " In 1848, in the early part of May, I was in lat. 82* 00' N. and in 
long. 16^ OO' E. In the N. and W. of that point was a complete barrier of 
ice, but to the eastward, as far as the eye could reach on a clear day, nothing 
but a sea of water was to be seen." 



IX. — Report on the Return of tite Isabel from the Arctic Regiontf. 
By Commander Ed. A. Ikqlefield, F.R.G.S. {Gold Medallist.) ^ 

Read November 22, 1852. 

Mr. Prkbidknt,— Having at your desire prepared the fol- 
lowing account of my recent voyage to the Arctic regions, for 
the information of the Society, I may perhaps be expected, in the 
first place, to make some allusion to the circumstances which 
induced me to undertake such a voyage, when so many vessels 
were already employed there under Government. Briefly, then, I 
may state that the Isabel, screw schooner, of 140 tons, had been 
originally fitted by Lady Franklin, for a voyage to Behring Strait, 
and that although she was assisted by the subscriptions of the 
President and Fellows of this Society, as well as by a few other 
warm-hearted persons, yet by far the largest share of the expense 
was defrayed by her Ladyship. 

This vessel, strengthened, equipped, and fitted with a 16-horse 
high-pressure engine to work a screw-propeller, having been from 
unavoidable circumstances thrown upon ner hands, she forthwith 
oflbred her to the Lords Commissioners of the Admiralty as an 
addition to the squadron already employed in the Arctic Seas, 
where from her strong build and easy management she would do 
important service. Their Lordships, however, declined the oflcr, 
and her spirited owner then proposed to give her to any competent 
person who would convey to Sir Edward Belcher the ample store 
of provision which had been placed on board, and who was to 
remunerate himself for all further outlay, in seamen's pay, occa- 
sional refitments, and foreign expenses, by the sale of the vessel 
on her return to England. 

Though at this time the season was considerably advanced for 
commencing such a voyage. Sir Edward Belcher s squadron having 
sailed nearly three months previously, I accepted the ofier on those 
terms, but on the distinct underatanding that I might devote my 
efibrts in search of the missing expedition in any direction that I 
might deem most expedient ; and with the fiirther proviso that I 
should be able to obtain not only the necessary leave of absence 
from the Admiralty, but also their Lordships' permission to com- 
plete the fittings and stores still required for such a voyage at 
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Woolwich Dock-yard, as nowhere else could they be effected in 
time. llieir Lordships cordially granted my application to 
that, effect, and moreover, ordered a large steam-vessel to 
tow the Isabel when ready as &r as Peterhead Through the 
generous and active exertions of every body in the dock-yard my 
little refit and restowage of provisions and stores was completed in 
a few days, and after swinging the ship at Greenhithe, for the 
efiect of local attraction on the compasses, we left the Thames on 
the 6th of July, 1852, completed the crew to 17 hands at Peter- 
bead, and finally proceeded on our voyage of hope and zeal on the 
10th of that montn. 

At your last meeting, Sir, I have been informed tliat an extract 
was read from a letter of mine written at Disco Island ; I need 
not therefore dwell here on the particulars of that early part of 
the voyage which preceded the dispatch of that Disco letter, but, 
after briefly stating the views by which I was actuated when this 
enterprise was uuaertaken, I shall at once proceed with a sketch 
of our progress through Melville Bay. 

My inclination would have led me to pursue the proposed 
North-East Route^ between Spitzbergen and Nova Zemla ; but 
at the earnest representation of my friends, who considered it 
as too perilous an enterprise for a single vessel, I relinquished the 
idea, and turned my thoughts to the examination of that far famed 
northern sound, at the head of Baffin Bay, which had not only been 
unexplored by its illustrious discoverer Baffin, but to which he 
had given the name of Smith Sound, though never within a less dis- 
tance than 70 and 80 miles. Should I not succeed in this attempt 
to reach it, or even Jones Sound, I purposed visiting the depot ship 
of Sir Edward Belcher's squadron, in the Wellington Channel, 
and make an offer there of my surplus stores, in compliance with 
I^y Franklin's original intention ; or, if I should fail in that object 
also, I was determined to return to the southward along the 
western coast of Davis Strait, and to look narrowly into every 
creek in the shores of Labrador, in hopes of picking up some 
tidings of the crews of the two iceberg-borne ships. 

The manner in which I have endeavoured to perform these 
various programmes, besides a searching scrutiny at tne Esquimaux 
settlement of Omenak, the reputed scene of the murder of Sir John 
Franklin and his crews, as well as into the truth of that mischievous 
story, I will now endeavour to lay before you and the Society. 

Leaving Upemivik on the 16th of August, where we had obtained 
dogs for our ice chariots, or sledges, I pressed forward with all 
speed in the direction of Cape York, taking the requisite observa- 
tions whenever practicable, and connecting the headlands with 
sketches. A view of the coast extending from Berry Island, which 
niay be always known by a peculiar white streak on its western 
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side, to Horse Head, will be found amongst the accompaoyiog 
drawings. 

Id smling and steaming through this Archipelago of Is]^mds, 
numerous iceberss of vast dimensions were encountered, ever and 
anon splitting with the roar of a thousand cannon, and sending from 
their reeling bases a swell that was sometimes perceptible at an 
incredible distance. At the entrance of Melville Bay, the view 
of which exhibits Horse Head from the northward, with the Sugar 
Loaf and DeviFs Thumb, landmarks well known to the whaler, 
we passed through a great quantity of drifting sea-weed, and the 
water abounded with several species of Mollusca ; Clio borealitj 
Clio helicina^ Cetochilas Arcticu$y and several other species were 
obtained in the towing net, and with some new varieties were care- 
fullv preserved by my invaluable surgeon and naturalist Dr. 
Sutherland. 

Off Cape York a large quantity of sailing ice, as it is termed, 
was cut through, but a vigorous push under sail and steam soon 
carried us clear. Two bears that were seen from the crow's 
nest I succeeded in shooting amongst the ice, and they proved a 
welcome store of flesh for the dogs. 

Passing the Crimson Clifis of Sir John Ross, which, not expect- 
ing visitors at so late a period of the season, were not robed in 
their scarlet attire, we reached the great glacier of Petowak, to 
the northward of Cape Dudley Digges, on the 22nd. 180 iceberg 
were counted from the crow's nest that day, some of gigantic 
dimensions, bearing rocky burdens of many tons weight on thar 
icy bosom. 

Becalmed on a Sunday off Petowak, of which a view with Conical 
Island and Cape Dudley Digges is shown in one of the accompany- 
ing sketches, and being desirous of giving the engine as well as our 
engineers a day of rest, I allowed the schooner to drift so close to 
the shore that we could hear voices shouting to us, and shortly 
after saw several Esquimaux coming down the face of the glacier. 
Being desirous of learning the exact locality of Omenak, I landed, 
but with some difficulty from the obstruction offered by the bay 
ice, which was forming inshore wherever the shelter of a headland 
protected it from the agitation of the wind. 

The fear that our approach seemed to produce at first was 
soon overcome by certain signs of peace familiar to these harmless 
people, and a few presents equally soon placed us on terms of the 
utmost friendship, llie immoderate laughter in which they 
indulged, and tiie curiosity excited by our clothing, led me to the 
belief that they had never before beheld Europeans. I vainly 
attempted to obtain a |nlot for the village of North Omenak, but 
an outline drawn by a woman on the snow with a stone conveyed 
sufficient information to guide me to the spot Leaving our new 
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acquaintances shortly after 6 p.m. we proceeded towards Cape 
Atooll, which was passed about 8 a.m. on the following day. 

Wolstenholnie island, Saunders Island, and the rock close to 
the shore southward of Cape Atholl, and inside of which we passed, 
were all sketched, and proper rounds of angles taken to fix their 
poaiticMis more correctly. 

A calm day on the 23rd enabled us to steam all round Wolsten- 
holme Sound, till we arrived at North Omenak, where I landed at 
noon with a party of ofiicers and men, in hopes of being able to sift 
the truth of Adam Beck's tales. 

The village was deserted, but the ample store of blubber, seal 
and walrus flesh, with divers articles of winter clothing, found in 
the underground hovels, proved that the inhabitants were only 
away on their summer hunting excursions. Every grave, hut, and 
store, as well as everything resembling a cairn, were most closely 
examined, but no trace of anything European could be found, save 
the few trifles which I have already laid before you, and which 
probably were lefk by H.M.S. North Star, when she wintered there 
in 1849. One large cairn much attracted the attention of Mr. 
Abemethy, the ice-master, who had been in the same vessel with 
Adam Beck when he related the stories that he pretended to have 
learnt from the natives at Cape York, and asserted that a cairn 
containing the bones of the murdered crews would be found in the 
village. When my attention was called to this great heap, nearly 
6 feet in height, and composed of large stones, as much as three 
men could move, I confess that I felt something more than 
curiosity, and this feeling was not a little whetted when upon re- 
moving the upper stones a quantity of bones were discovered, and 
some of them partially burnt The cairn was speedily razed to 
the ground, and a foot deep dug into the frozen soil, and the 
result was that all the bones were proved by our valuable surgeon 
to be only whale, walrus, bear, fox, and fish bones ; nothing in the 
least resembling human remains could be seen after the most 
diligent search, and we gladly left the settlement with a full con- 
viction that not only no such dread catastrophe had befallen our 
missing countrymen, but that the whole narrative of Mr. Adam 
Beck was an equally audacious and cruel imposture. 

Having made the entire tour of the Sound, and seeing nothing 
to induce any further delay, we steamed out between the Main 
and Saunders Island. Two small islands not noticed in the 
Admiralty chart were fixed by cross bearings, and named after 
the iccHoaaster, Mr. Manson, who first saw them ; and a neigh- 
bouring headland was called after Mr. Abemethy, the chief mute. 
Nearing Blackwood Point, we looked for the two islands with 
which the chart bars up the entrance of Granville Bay ; but finding 
it perfectly open, we stood in to within half a mile of the 8b<M*e, 
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and found it a deep, well -sheltered bay, though there may be a 
doubt of its possessing any good anchorage. One of my sketches 
shows its entrance, and the three islands standing off its 
western shore. Baffling gales three times drove us back from 
Cape Parry and prevented our doing much on the 24th, but oo 
the 25th good observations were obtained, and the variation of the 
compass was well determined. 

Cape Parry being rounded on the 25th, our exploration of shores 
which had never been visited, or at least of which no account has 
ever reached this age, may be said to have commenced. In coast- 
ing along the south shore of Whale Sound, we sounded occa- 
sionally in 40 to 45 fathoms ; and after running for 25 miles to the 
eastward a party of natives was seen in a bight. We speedily 
landed, and our communications with them satisfactorily showed, 
first from their fear, and then from their unceasing laughter and 
almost frantic gesticulations of surprise and joy, that they had 
never before beheld Europeans. I walked about a mile to their 
summer tents, and obtained several curious specimens, which 
are at your service. The Pot-stone, as it is called, must have 
been a work of enormous labour and time, when it is considered 
that the only tools, with which it has been so neatly shaped ex- 
ternally and so expertly hollowed out, must have been other stones 
of a harder texture. 

These people cook their blubber and seal-oil in similar vessels. 
The knife, the small model sledge, and sledge-dog whip, were all 
])rocured at that place, and our retiums to that harmless tribe 
were an ample supply of needles, the thing they most coveted, 
files, knives, spears, and handkerchiefs, &c. From an eminence 
of about 1000 feet in height, we could clearly make out that the 
northern shore of this sound is composed of a group of islands, as 
shown in the hurried outline I made at that elevated spot. 

By midnight we were 6 miles from the settlement, and I was 
delighted to find that no serious damage had been sustained by the 
vessel, though she had twice struck on a sunken rock in the centre of 
the littie bay which I named after our zealous engineer, Mr. Bardin. 

The several views of Whale Sound, Nos. 12, 13, and 14, and 
the chart, plainly exhibit tiie broad strait, with an island in its 
opening, that leads away to the northward and eastward through a 
clear open sea, for no land, nor ice, nor ice-blink could be detected 
betweeu us and the far away horizon. The numerous angles and 
bearings attached to these views enabled me to lay down, and I 
trust with some accuracy, the islands that I named after His Grace 
the Duke of Northumberland, Sir Thomas Herbert, the Earl of 
Tyrconnel, and Captain Milne ; and to give this fair and promising 
opening the greater geographic interest, I had the pleasure of 
naming it, Sir, after you, our President, the Murchison Strait 
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On the 26th at midnight we rounded Cape Alexander : the 
sketch will give but a faint notion of the beauty of the scene on 
this charming polar night The temperature not being less than 24^ 
was 80 mild that we hardly cared, on leaving the half deck, where 
the thermometer stood at 110% for either hat or extra jacket; 
the engineer, the stoker, and the men might be seen creeping up 
the hatchways glass in hand to scan these long looked for shores, 
along which our hard working little engine was puffing away, and 
driving us with the aid of a current at tne rate of 6 mues an hour. 
For myself, though I had scarcely left the deck for a whole week, 
I felt no fatigue, wliile the excitement of at length finding ourselves 
in Smith Sound, added to the stimulus of continual daylight, made 
me and all of us forget the natural hours of rest 

To the fine distant headland seen on the western shore, when 
rounding Cape Alexander, I ventured to rive the name of Prince 
Albert, as it was on the birthday of His Koyal Highness that we 
first beheld it ; and the high range of mountains on the same shore 
was naturally called after his son, the Prince of Wales. 

A strong head wind, which, shortly after entering Smith Sound, 
obliged us to beat to windward, was now poured out upon us from 
the Polar Sea^ and with rapidly augmenting violence. A few 
hours before that, there was so little appearance of obstruction 
from ice that it seemed as if we had only to press forward, and even 
to make choice of our route — either crossing by the Pole into the 
Siberian Sea, or hauling to the westward snoot through Behring 
Strait ; wild ideas of discovering Franklin, rescuing M'Clure, 
and succouring Collinson, began to float in my imagination, and 
as the Polar Basin was now open seven points of the compass, 
with only one small flat topped island in the interval, we did indeed 
push onward with all eagerness. A long tack, however, towards 
the western shore proved that it was encumbered with heavy ice, 
12 miles across, with only narrow lanes to work through, and the 
young ice that was beginning to show itself soon tended to sober 
my fancies, and to turn my attention towards efiecting a landing 
in order to ascertain the dip, intensity, and variation of the needle 
in this highest northern latitude that had yet been attidned in 
Baffin Bay. But even these more quiet views were speedily de- 
feated, the breeze freshened to a gale from the N.N. W., and the 
short but heavy sea occasioned by the conflicting wind and 
northerly current rendered the attempt impracticable. In vain 
we sought a smoother landing place, but all seemed eaually to 
defy our approach, and to anchor appeared impossible on tnis steep 
coadt, as off Cape Alexander we nad 145 fathoms within half a 
mile of the shore. 

The gale now assumed a serious aspect, and the ice which it 
drove rapidly out of the Polar Basin warned us to take more 
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sea-room for the night At 6 p.m., therefore, we hove to, under 
a close-reefed topsail, in the head of the bay ; driving amongst 
bergs and floe pieces, and through a heavy suow drift which ob- 
scured all the view. 

The storm continued for thirty hours, until the morning of the 
29th, when we found ourselves closely beset by ice, having been 
driven by the heavy northern swell into the lee pack. At this 
juncture our boiler oegan to complain, and the rudder to splinter ; 
and as nothing but steam could extricate the vessel from her 
perilous position, both were quickly secured, while in case of need, 
106 anchors and whale lines were properiy laid out, with her head 
turned into the right direction for the screw, when ready to act ; 
and when we met together a few hours after at our usual Divine 
service, there were few amongst us who did not thankfully acknow- 
ledge that it did most providentially act at the hour of our utmost 
need. Thus forcibly driven out of the sea we had pushed forward 
so vigorously to reach, and the wind still remaining strong and 
foul, and the double diflb^ulty of returning to the northward m the 
teeth of the great masses of ice which were driving to the south- 
ward, I was compelled to relinquish all hope of wintering in the 
Polar Basin. 

Great was the struggle in my own mind in abandoning that 
unknown but now open sea which we had explored beyond Whale 
Sound ; but mere geographic discovery was not the only object 
of our voyage. H igher objects presented themselves — the unabated 
interest tnat, in common with the whole nation, I felt in the fate 
of our missing countrymen, as well as the duty I owed to the 
noble minded lady who had sent me forth, prevailed — and we 
endeavoured to turn our back upon that flattenng field of promise 
without a murmur at the decree of Providence, which allowed us 
to behold, but not to enter this forbidden sea. 

Jones Sound, which had been the subject of much attention to 
those who were conversant with Arctic afiairs, and which place it 
is well known that Sir John Franklin had expressed a desire to 
explore, was tlie next object that we adopted, and there we found 
the same open water which had favoured us to the northward, and 
which here yielded an easy access to its interior. 

On the oOth of August we ran through Glacier Strait, and 
passing Coburg Island and Kent Islands, our sketches and bear- 
ing enabled us to correct their very erroneous positions. 

By the Ist of September we had reached to 84° west longitude, 
in the neighbourhood of an island with a noble peak, which was 
named after Sir Robert loglis, and round which the coast of Elles- 
mere Island turns suddenly to the N.W., while that of the North 
Devon shore, on the soutiiem side of the sound, continued its 
westerly direction, until lost in the distance. It is to be specially 
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noted, that no western land was seen to close np this sound, and 
therefore, that though it may possibly curve round into the 
Wellington Channel, or receive a hv^non fiord from Talbot Inlet, 
yet there seems to be great reason to suppose that it offers one 
more entrance into the Folar Basin. 

At 2 P.M. of the 1st, we were enveloped by a thick fog« which 
prevented our examining the farther snores, either for cairns, or 
beacons, or for a safe winter harbour for ourselves, or even for a 
temporary anchorage. The lateness of the season showed that we 
could not afford to loiter there, and a dead foul wind, down the 
sound, offered no hopes of a speedy solution of the extent or nature 
of this great and, let me add, interesting inlet ; while a falling 
barometer, increasing gale, and threatening sky, though leaving 
me no time for much deliberation, yet called up a few unselfish 
thoughts of what I owed to the care of the people who had 
committed themselves to my guidance. These reflections de- 
termined me no longer to run the risk of being beset in such 
a place, and I thereto ordered the helm to be put up and ran 
oat along the southern coast The heavy sea which was 
breaking round us prevented all chance of landing, but we 
kept m shore as closely as possible, and at every lift of the fog 
our glasses carefully scanned every object in view. The following 
day at 2 a.m. we found ourselves a mile from Cape Parker, where 
we were suddenly surrounded by floe-pieces, 26 and 30 feet in 
thickness ; but luckily we were able to take advantage of the lanes 
and openings that presented themselves, and by the aid of our 
steam a few hours released us from a very perilous situation ; 
where if we had been caught by an easterly wind, the Httle Isabel 
would have inevitably been crumpled up liice an eggshell. 

Now came for immediate decision the important question What 
are we to do next ? Should 1 shape my course along the west coast 
of Davis Strait, the examination of which I felt myself almost 
pledged to attempt; or should I communicate to Sir Edward 
belcher our northern discoveries, with which it would be important 
for him to be acquainted, as they might possibly influence his 
future operations ? Tlie rapid advance, however, of the season 
and the work that I still hoped to execute were indeed urgent 
reasons for repressing this desire, and for resisting the great plea- 
sure we should all feel in delivering at Beechey island the many 
letters with which we had been charged for his squadron. But to 
counterbalance these considerations my mind dwelt so strongly on 
the satisfaction it would afford the British public, and all the 
Arctic connected families, were we to carry home such lato ac- 
counts as we should be enabled to do by returning this year, — 
and so I determined on making the attempt. 

Light and variable winds prevented our reaching Beechey 
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Island till the 7th of September — and dreary and desolate in the 
extreme did this far famed spot appear, as we steamed slowly in, 
with the bows of our vessel many mches thick with ice, and our 
hearts yearning towards the brave fellows who had spent their 
winter here waiting for the time to make a bold dash into the 
mazes of unknown channels and ice-bound shores. We re- 
mained there only long enough to collect the latest accounts of the 
searching squadron, as well as of the brave Kennedy's exploits ; 
and at 12 p.m., as soon as the North Starts letter bags were packed, 
we left the bay under sail and steam. 

To the west coast of Davis Strait, all my attention was now to be 
devoted, and after some delay from a violent gale with a cross sea 
from the eastward, we proceeded in that direction ; and I may 
here mention a curious mstance of the difficulties Uiat assail an 
incautious mariner in these regions from the defects of his compass, 
and from the extreme weakness of the horizontal magnetic attra(^- 
tion. Being off Mount Possession on the 12th, a thick fog 
suddenly concealed the land, and at sunset we were working to 
windward against a stiff breeze from the southward. Neither 
land nor stars could be discerned, and it was not until nine the next 
morning that we discovered the wind to be then from the northward, 
having chopped round during the night, throughout which we had 
regularly continued to tack every three or four hours. 

At Cape Bowen I landed, and obtained some observations for 
the dip, and erected a cairn ; but nothing was seen to vary the 
monotonous extent of ice and snow, save one huge bear, and a poor 
little fox. 

At Cape Adair we endeavoured again to reach the shore, but 
the brash ice defied our best efforts. Here and all the way down 
this coast we fired occasionally a 12-pounder, and every night 
threw up rockets at intervals. 

At the River Clyde our southern progress was arrested by a 
broad field of ice, which seemed toggled on to the shore by a line 
of lofty bergs which had grounded on the Hecla Mid Griper banks. 
This ice forced us far away to the eastward, and in 71 ^ 12' N., 
and 6 1** 30' W., we were driven into the pack, but afl«r strug- 
gling for two days and one night we succeeded in again plunging 
into open water. The pack, nowever, afforded us some amuse- 
ment, as we chased and killed three more bears. No sooner, 
however, had we extricated ourselves from the ice, than we were 
assailed by a succession of the most furious gales I had ever 
witnessed. The first lasted for 6 days, and drove us 100 miles to 
the northward ; when a want of water and some little damages 
obliged us to go into the Hunde Islands, from which place we 
sailed on the 8th of October again to encounter a strong sale from 
the southward. On the evening of the 9th it veered rounu to N.R, 
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and before it we scudded, until it had freshened to a tremendous 
gale, with a frightful following sea, which sometiroes swept the 
deck fore and aft, and obliged us to carry not only a heavy press 
of sail, but CTcntually scud until we could not safely heave to. 

In this condition we passed Cape Walsingham and Cumberland 
Sound, into which I was anxiouif to look, with the view of wintering 
in Hogarth Inlet, where I could advantageously carry out several 
series of useful observations, and from whence 1 hoped to continue 
and complete a diligent search of the coast fix)m tne River Clyde 
to the Meta Incognita of the Charts, which thereabouts seem to be 
all guesswork. 

October 13th brought some little improvement in the weather, 
but now we had been forced past our port, and my ice-masters, 
both old experienced Arctic voyagers, earnestly begged that I 
would relinquish the attempt to get in with the western coast at 
this late period of the season, declaring that the coast could not 
be safely approached but in fine weather, and that every thing 
now showed the winter to have fairly set in. After waiting two 
days longer in hopes of a change, I yielded to the advice of these 
two ancient mariners, and putting up the helm for England, 
arrived at Peterhead in four montiis precisely from the day we 
sailed ; having during that period reached a higher degree of 
latitude in these seas than any of my predecessors. 

Placet named in Map.— Idee: Medsod, Three Sister Bees, NorthamberlaDd, 
Herbert, Miltie, Tyrconnel, Pmdhoe, Satheiland, Littleton, Louis Napoleon, 
Mittie, Coborg and Kent, Cone and Smith. — Capet : Abemetiiy, Alexander, Ro- 
bertson, Albert, CrysUl Palace Cliffii, Camperdown, Sabine, Cracroft, Wade» 
Frederick VU., Doofflas, Faraday, Norton Shaw, Macdonald, Waldegntve, 
Hardy, and Newman Smiih,'— Heads : Victoria, Stafford, Dunsterville.— i^'nlt: 
Thellason, Gale, Paget, Bence, Soger, Sir K. Inglis, Maxwell.— ilfoiifi/atiis .* 
Prince of Wales, Le^ Bolton, Glentworth.— <Srrat7« .- Marchison and Glacier. 
—Baye: Princess Marie, Lady Franklin, Hyde Parker.— ^^iU .• Thorold.— 
ImUU : Cadogan, Talbot. 



X. — On the large Continental Ice of Greenland^ and the Origin cf 
Icebergs in the Arctic Seas. By Dr. H. Rink, of Copenhagen. 
Communicated by Dr. Shaw. 
Read May 9, 1853. 

It is a well-known fact that all the ice formed from snow upon the 
surface of land, where the heat of summer is incapable of meltinff 
and preventing its gradual increase, has a tendency to extend and 
move downward, as water would do, according to the same laws, 
in case rain instead of snow had fallen upon the surface. Those 
masses of snow accumulated in high regions of mountain chains, 
even in the hottest parts of the globe, gather in the valleys, which 
thus form the natural drainage for the highlands, and being con- 
gealed into a compact body of ice, move slowly down into Jower 
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and warmer regions, till the increasing beat, by thawing them, 
sets a limit to their further spread. These masses of compact ice 
spreading down through the valleys or clefts, and constantly fur- 
nished with farther supplies by the snow accumulated in the sur- 
rounding highlands, are, in Europe, seen on the largest scale upon 
the Alps, where they are known under the name of " Gletcher," 
or glaciers. It is manifest what an important part they perform m 
the economy of nature by carrying down into warmer regions the 
annual excess of -snow and ice^ which, without these means, 
would continue to increase perpetually on the tops of the 
mountains. The height at which snow can lie from one winter to 
another, and form perpetual ice, is very different in different 
latitudes and climates ; but the depth te which the glaciers are 
able to carry down the annual excess of perpetual ice is, moreover, 
dependent on the height and extent ot the snowy regions from 
which it receives its supply. In the Alps, the lowest glacier line 
is 3600 feet above the surface of the sea. In the Polar regions 
primary snow and ice are found lying at much lower levels than 
those to which the glaciers descend in the Alpine regions, so that 
glaciers frequently reach down to the very surface of the sea, or 
even below it. But the ocean surrounding the coasts of those Arctic 
regions presents a far more striking phenomenon in the masses of 
floating ice, called icebergs. We snail hereafter have occasion to 
speak of the nature of these masses, and the conclusions drawn 
from them as to their origin ; but here we will merely briefly re- 
hearse the common observations of ti*avellers who have navigated 
the seas of Greenland on both sides. The larger icebergs rise 
above the surface of the sea to the height of from 100 to 150 feet 
and upwards, and some are 4000 feet in circumference. The 
part (ibove can scarcely be considered more than one-eighth of 
that below the surface of the water, so that the cubic contents of 
the iceberg may amount to 100,000,000 of cubic ells, or 
about 66,000,000 cubic yards ; a fragment of ice, which, if we 
suppose it to be fairly landed, would form a mountain about 
1000 feet in height All agree that the icebergs of these Arctic 
seas are originally formed on terra jirma from the snow and rains 
which, from the severity of the climate, are never able to reach the 
ocean in a fluid state, but which, in the course of years, are trans- 
formed into a mass of ice, and are then, through some physical 
agency, thrust forward into the sea. But now the question arises, 
in what country have such crusts of ice been met with ? and 
how have they been seen to detach such huge fragments so far 
into the ocean as to enable them to float ? To those who have 
described these icebergs, on seeing the high coasts of Greenland 
and Spitzbergen, with their moimtain tops perpetually covered 
with ice and snow, and in many places the ice from the highlands 
extepding itself into the valleys and filluig them to tlie very sea- 
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shore, where the steep icy walls are chafed by the waves, and 
smaJI fraffm^nts are broken loose and thus set adrift on the sur* 
face of the water, it very naturally occurred that the icebergs 
might derive their origin from such gletcber (glacier) valleys. 
This opinion has been entertained by all who have observed glacier 
(gletcber) valleys, a^ well as floating icebergs ; but at the same 
time it would seem strange that the most experienced navigators of 
the Polar seas have never mentioned seeing an iceberg pro- 
truding from the d^ore, or the glaciers in the act of detaching 
fragments from their mass, which in any degree could in bulk be 
cximpared to an iceberg, although the number of these, which un- 
questionably are produced iu the Polar regions every year, is so 
surprisingly Urge. It is also with good reason* that Scoresby 
wonders tmt icebergs are so rarely met with in the neighbourhood 
of Spitsbergen, although that Polar land is said to be particularly 
dbtinguished by its numerous glaciers reaching down to the sea ; 
while, on the contrary, icebei^gs are fiar more frequent in Baffin 
Bay. He explains tms difference by the different nature of the 
coasts in both places ; but it will be our business^ in the subse^ 
queot pages, to show that a much more essential cause produces 
thia difference— a cause to be looked for in the nature of those 
tracts of land in which so great an excess of ice is produced an- 
nually. The author of these pages, during a residence of several 
years in Greenland, enjoyed an opportunity of becoming acquainted 
with the seven BOTthernmost Danish settlements, i. e.y that part of 
the E. co«at of Baffin Bay which lies between 68^ and 74^ W. lat, 
and frxmi which, in all probability, a great number of the largest 
icebergs, which pass down Davis Strait, issue. He has thereby been 
led to adopt a view respecting them, with reference to which he 
preliminarily begs leave to propound the following main points, 
before he proceeds to establish it by detailed proofs deduced from 
the local cu'cumstanees of the coast above alluded to. 

1. Where large icebergs proceed from the coast, they regularly 
issue every year in large numbers from places in extent abmtt 4 
miies^ so tnat the annual production of ice amounts to thousands of 
cubic yards, but occasionally leaving interstices from which few or 
no icebergs are sent forth for some time. Considering that in 
other neighbouring tracts the snow and rain reach the ocean in a 
Jluid Btate, with few exceptions, this quantity is far too great to 
be reproduced only by the yearly increase of ice in the hilly 
region immediately surrounding a solitary valley or ravine. As 
the glaciers in such valleys or ravines correspond to, or take the 
pla^e of mountain streams, the places, fr*om which the icebergs 
proceed, represent, as it were, the mouths of rivers, carrying off 
water from a large tract of upland. The ice thrust forth mto the 
sea, in the form of massy mountains, is originally formed over an 
enormous extent of country, fix)m whence it, by an agency similar 
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to that by which the progress of glaciers is effected, is thrust 
forward to and brought to a point at the place from which the 
icebergs proceed. For the formation of icebergs accordingly a 
tract of land of a certain extent is necessary, in which the aea 
forms so few and small creeks or inlets that rivers or watercourses 
of some magnitude must necessarily be present 

2. Where the above-mentioned condition exists, in conjunction 
with the necessary temperature of the climate, the formation of ice 
does not proceed from certain moimtain heights, but the whole cofurdry 
is covered with ice to a certain elevation ; mountains and valleys are 
levelled to a uniform plane ; the river-beds are concealed^ as well as 
every vestige of tlve original form of the country. A movement, 
commencing ^ar inland^ thrusts the outer edge of this mass of ice 
forward towards the sea ; and when it reaches the frith, it may 
be seen to sink, and to diverge and even extend out several miles. 
There the agency of the obliterated rivers may be observed in the 
greater or lesser rapidity with which the matter in a solid state is 
carried forward to the ocean. The massy crust, still preserving 
its continuity^ proceeds from the shore, home by the sea, until some 
circumstance or other destroys the equilibrium, and breaks some 
fragments off the outer edge, which is again thrust forward, and 
again detaches new fragments, thus continually renewing the sup- 
plies from the interior. 

3. A tract or body of land of the requisite size v&^ in the northern 
hemisphere, only to be found in Greenland^ and more especially in 
that part which lies to the N. of the Arctic Circle, where in the 
interior, beyond the inlets of the sea, the country increases in 
breadth from £. to W., and affords space for the original birtlt- 
place of these large icebergs. Neither Spitzbergen, nor the nar* 
rower parts of Greenland, nor the peninsula nor the islands which 
surround it, are adequate in ^ize to produce the yearly excess of 
indissoluble ice which, /rom that large and unknown continent^ is 
very slowly protruded; and, as it seems, in a lesser degree toward 
the eastern shores of Greenland, along which the icebergs are driven 
past Cape Farewell, the greatest quantity going to the W., into 
Baffin Bay. The friths or fiords, which, piercing far into the 
country, receive and transmit the icebergs, are called ice friths. 

The aforementioned tract of coast along Baffin Bay, to which 
we will confine our present remarks, and which is exhibited in the 
subjoined map, is particularly characterised by the deep inlets 
and branches of the sea — by that mixture of land and water — that 
labyrinth of peninsulas and islands — by that peculiar configura- 
tion, which provides the means of subsistence to the inhabitants, 
and thus altogether supplies their nourishment from the ocean. 

From the outermost isles, these arms of the'sea commonly reach 
from 50 to 100 miles inland, whei^ every one of them terminates^ 
and where the body of continental land commences, a vast r^oa 
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completely destitute of animal life, and buried under a continuous 
tract of ice, which only terminates about 800 miles more to the E., 
in the high unknown latitudes of eastern Greenland. Let us sup- 
pose now a line drawn from S. to N., touching the inner extre- 
mities of all the deep inlets, and let us call the group of 
peninsulas and islands, which lie to the westward of it, the (mt- 
skirts of the land, and the compact continent to the E. the inlands 

The area of the outskirts of N. Greenland may be estimated at 
about 30,000 square miles. But the above-mentioned divi- 
sions, with their numerous ramifications of inlets and bays, cause 
it to spread over a far greater surface. If we at tiie same time 
consider its thin population and severe climate, it is no matter of 
surprise that this part of Greenland has been hitherto so very little 
known, and that there exist laige tracts of country unvisited but 
by a few natives, and difficult to classify, either as islands or as at- 
tached to the continetit. Most Europeans leave Greenland without 
even having seen the extensive and uniform table-land of ice which 
spreads its waste tract over all the eastern regions, and without 
having ever visited the termination of the fiords into which 
this ice annually throws ofi* its enormous excess in the shape 
of colossal fragments, amounting to many millions of cubic 
feet. The places where such mighty and extraordinary natural 
phenomena take place are, generally speaking, far removed to the 
eastward from the inhabited coast-land, and all access to them 
over the inlets and friths, on account of the extraordinaiy accumu- 
lation of drift-ice in summer, and the breaking up of the solid 
salt-water ice by the motion of the glaciers in winter, is rendered 
difiicult and dangerous in the extreme for the explorer. But at 
the mouths of the icy friths we have an opportunity of observing 
the masses which annually pass off into the ocean, and we are then 
perfectly astonished and wonder-struck when we reflect in what 
parts of the country such stupendous quantities of ice can have 
Deen produced and flitted down to one single inlet In considering 
the outskirts^ nothing meets our eye that would indicate any cogent 
reason for such an accumulation of ice even in that severe climate. 
We observe on these 2000 square miles of islands and peninsulas 
tiie snow and ice of a whole winter lying below the level of 2000 
feet, annually thaw away before the heat of the sun in the month 
of June — a summer heat sufficient to produce the vegetation of 
several hundred species, which blossom and produce ripe seed 
before the frost of the subsequent early winter causes them to fade 
at the latter end of August. This heat would probably be suf- 
ficient to thaw double or triple the mass of snow produced by the 
f>receding winter, before the commencement of the fresh accumu- 
ations of its successor. 

Although the mean temperature of the year on this coast is 
some degrees below the freezing point, we here find the ordinary 

Digitized by CjOOQIC 



150 Dr. Rink on the Coniinmtal Ice of Greenlemd, and 

law of nature maintained ; according to whid), even in warmer 
climes, the formation of perpetual snow and ice is dependent upon 
a certain elevation over the surface of the water : but here thu 
elevation is of course less. All observations made on this subject 
lead to the result, that somewhat above 2000 feet is the lowest 
elevation at which a crust of perpetual ice can be formed in this 
country, and that this highland-^ice no doubt may spread in 
ramifications through clefts and valleys to the lower countiT, and 
in some instances even down to the ocean, but that the ice formed 
at such an elevation, with the exception of very few cases, is only 
temporary. Neither do we find at the elevation of upwards of 
2000 feet perpetual ice and snow in every place* On the con- 
trary, below the 71st parallel of N. latitude, phanerooamous 
plants have been found at the elevation of 4500 feet, r nrtber 
it has appeared, that the ramifications of the highland^ice or 
gletchers here, as in other climes, have a progressive movement 
This movement is^ however, extremely slow, and the increase of 
temperature in the lower regions often melts away their lower 
edges, so that only a few of the largest gletchers, which receive 
their tribute of ice from a great tract of highland, have been able 
to reach the coast ; but the dropped fragments of ice (singularly 
called by the Danish colonists calf-ice) sent forth to the ocean by 
these glaciers, are so inconsiderable, that it may be safely asserted 
that the sum total of rain and snow, which in the course of the 
year falls on the outskirts^ leaves them again in a ^uid state. 
At the same time there is an observation, founded on experience, 
which may clear up these apparent contradictions, that the neigh- 
bouring inlaml continent is not only formed into a perfect level of 
ice, but also yields a large excess thereof to the ocean. It is of 
course manifest, that even in the low country there might be 
formed a crust of ice altogether indissoluble, if only the requisite 
quantum of water in due form was exposed to the action of the 
annual firost of eight months. This does not take place on the 
fresh-water lakes, where the ice rarely attains more than 6 feet 
thickness, owing to the protection afforded by the ice itself, «• 
well as by the snowy carpet, against the frost. If, on the con- 
trary, through the course of a whole winter, water were constantly 
poured over a surface perpetually exposed to the action of the 
atmosphere, there would no doubt be formed a crust of ice 20 to 
40 feet thick, which the short summer would be incapable of 
melting. We see an approximation to this in several parts of the 
autskirtSy where running water continues its play during the 
winter. When the snow in all other places is thawed away, ^c 
observe thick crusts of ice in the neighbourhood of certain water- 
springs, which continue running throughout the year. Nay, even 
near the sea-coast such a formation of ice is found, which has 
never been known for a certainty to have entirely melted. This, 
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Tnoreover, i8 the case at the mouths of all the larger rivers, more 
particularly where they spread over a delta, the bed of which is 
formed of large stone blocks. Such rivers may, during winter, be 
fed with water, either from water-springs or from lakes, whether 
their outlet be direct tor subterranean. The main point is, that 
the larger the territory the more difficult it will be for the water, 
which is received in the course of a summer, to gain sufficient 
time to reach the ocean before the winter frost begins to stop it in 
its course. But the inland region is particularly distinguished 
from the outskirts by the great extent of its water-courses, and by 
the distance over which the water must pass before it reaches the 
ocean. The old rivers may thus have been stopped in former 
times, and filled the valleys with ice, which again may have 
blended itself with that from the highlands, by which uie icy 
covering of the whole was efiected ; but now this covering has 
extended to a height at which the above conditions for the forma- 
tion of highland ice are rendered unnecessary. 

The exclusive origin of the icebergs from the inland ice, 
through the icy friths, has been mentioned ; but where these inths 
have a certain extent in an easterly direction, we find those valleys 
which ought to form their eastern continuation everywhere full of 
ice ; and when, from a considerable elevation on the mountainous 
parts of the coast, they may be viewed or explored by vision, we 
observe that they rise, and at the same time approach and unite^ 
in an icy level, occupying the whole of the eastern tract, or area 
of the continent. The elevation or height above the sea of this 
icy plain, at its junction with the outskirts of the country, and 
where it begins to lower itself through the valleys to the friUis, is, 
in the ramifications of the Bay of Omenak, found to be 2000 feet, 
from which level it gradually rises towards the interior. The 
author has in his journeys observed twenty-three such icy steps^ or 
platforms, to which must be added five or six delineated accord- 
mg to description. But although the icy level or plain, from 
which they appear to have their common origin, appears every- 
where to have a uniform descent, there is still observable this 
remarkable difierence, that certain of its ramifications are pro- 
truded with far greater force into the friths than others. This 
movement can be measured partly by the power with which the 
solid surface-ice in the bays, during winter, is broken through or 
disturbed in its usual structure and position, and partly and more 
particulariy, by the quantity of ice which, in the form of calf-ice^ 
and of icebergs, is annually produced, and carried throng the 
icy friths to the ocean. 

An estimate of the quantities of ice annually transported by the 
icy friths, which have partly been observed by myself, and partly 
derived from the information given by the inhabitants, has con- 
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vinced me of the existence of five principal ice-friths on the coaat- 
line, from 674° to 73° N. lat. From these nearly all the large 
icebergs are produced, and every one of these inlets receiveB 
annuaUy from the inland icy region many thousand cubic feet of 
ice. The principal ice friths are as follows : — 

1 . That of Jacobs-haven, in 69° 10' N. lat. 

2. Of Tossukatck, behind the island of Arvemina, in 69^ 50^ 
N. lat. 

3. The law one of Kariak, in 70° 25' N. lat, 

4. The stiu larger one of Kanyeidbursoak, in 71° 25' N. laL, 
both being ramifications of the Bay of Omenak. 

5. And of Upemivik, in 73° N. lat., behind a large group of 
islands. 

In considering the manner in which the ice moves from the in- 
terior down into the ice-friths, and its breaking up there ; and 
bow the calving^ or liberation of the floating icebergs, is efibcted, 
the following special remarks may help to explain and illustrate 
the earlier views formed on the subject in diflerent records of 
travels. Remembering that all icebergs are fragments let loose 
from the continental ice, it cannot be doubted that the parent mass 
must at least have been the thickness of the iceberg's smallest 
diameter. Accordingly the ice, which is pushed out from the 
interior through a vaUey into a great ice-fritn, must be considered 
a plane body of at least a thousand feet in thickness ; * on account 
of the brittleness of the material, this down-gliding motion cannot 
take place without violent disturbances, on which account its sur- 
face resembles a peaked, waved, and suddenly-coneealed sea, which, 
besides, is cut through by numerous rents, m the meanwhile 
this weighty plane body preserves its continuity in progressive 
motion over the old beach on the bottom of the sea unchanged as 
when on shore, till the outer end has reached a depth in which the 
water begins to bear it up, where, still preserving its connection, 
it proceeds, thus borne up by the sea, till some exterior cause 
makes the connection cease, when the outer end breaks off and 
becomes a floating iceberg. This action is called calving^ and 
such is the concussion, that it sometimes sets the sea in motion to 
a distance of 16 miles. From the above it is evident that icebergs 
cannot be considered as breaking off from the coast ; it would be 
more proper to say, tliat they rise out of the sea ; for in general 
the icebergs, advancing in front of the continental ice from whence 
they proceed, are higher at the inner end than at the outer end, 
which seems to be somewhat pressed down by the part behind, 
while it is gliding down the rocks at the bottom. Continental 
ice, or gletchers, which are exposed to much action of the sea, 

* Most icebergs are upwards of 1600 feet thick, and draw more than 200 
fiitboms water.— P. B. 
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'pxDduce only small ice-calves^ and no icebergs^ or, at best, of 

sxnall size. It is uncertain whether the continental ice advances 

gradually and regularly, or periodically. Its breaking or calvins 

xs altogether independent of this, as it seems to depend on outward 

oa.uses, in such wise that the station or limit, to which the outer 

end may attain, is uncertain, and may sometimes proceed much 

further without breaking than at otner times; so that even 

in the severest part of the winter it may send off large icebergs 

into the ocean. From November to June the water, in which the 

icebergs are to proceed to the ocean, is so covered by the ocean 

Ice, that they are shut up in the inner ice-friths ; but in July, and 

especially in August, they are carried in mass by the current to 

the open sea. This is called the shooting out of the ice-friths^ 

which lasts till late in the autumn, when the continual easterly 

storms finally clear out the inner waters, unless the icebergs are 

intercepted by certain banks, on which they sometimes remain 

long aground. 

It has been said above, that those parts of the inland ice, which 
are thus moved strongly down to certain friths, and which we have 
called ice-currents^ may be assumed as pointing out the directions 
of the old rivers whidi flowed through the country before it was 
entirely covered with ice, and before the valleys through which 
they ran were level, as they now are, with the tops of the moun- 
tains. As in milder climes, the water is carried away from the 
land in a fluid state through rivers; here it is gathered and 
carried away detachedly in the frozen condition of ice-currents. 
We are especially led to this consideration by the quantity of the 
animal production in such places, where we could expect to see 
mouths of rivers forming outlets to a large continent. It is cer- 
tain that, in the interior of the ice, reservoirs of water are pre- 
served throughout the year ; in some places mighty springs are 
seen to come forth under its outer edge, pouring out clayey 
water in continued quantity throughout the winter ; but it is pro- 
bable that such masses of water discharge themselves through 
fissures of the continental ice, in those places where it moves 
quickest down towards the great ice-friths. This flowing water, 
in the interior of, and under the ice^ may perhaps contribute 
towards explaining its motion over large tracts of land in the 
direction of the ice-friths. Icebergs consist mostjy of hard, brittle 
ice, of which the white colour uri^nates from very fine lineal pores, 
uniformly divided through the wnole mass, all being of the same 
size, equidistant, and parallel throughout tjie whole iceberg. This 
uniform structure may have arisen at the time it was formed in 
the interior of the country from corned snow — perhaps repeatedly 
thawed and frozen. The white iceberg is in many directions 
crossed by broad stripes of intense blue-coloured ice, which is 
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quite clear, and either containB no air-bladders, or, at all eyents^ 
very irregular ones. These blue stripes are seTeral feet in 
dimension, and in them are generally found ^ dirt bands '' of 
foreign matters, such as stone, graTel, and day, which the ice- 
bergs carry off embodied in them. The bhte ice is, by thawing, 
dissolved into regular large grains, which is not the case with the 
white ice that mrms the main mass of the icebei^ It seems 
probable that these bhie stripes are formed by a filling up of the 
fissures in the inland ice with water — ^perhaps mixed with enow, 
gravel, and stones ; and such a refrigeration of the water in the 
nssures may be supposed to be an important agency in setting in 
motion these great mountains of ice.* 



'^I. — On the Island of Ruad, North Syria. By Capt William 
Allen, R.N., F.R.S., F.R.G.S. 

Read June 14, 1852. 

The power and prosperity of Tyre probably owed its rise to the 
simple advantage of an island, lying near a rcrtile coast, devoid of 
harbours. It is one among the numerous instances of what has 
been accomplished by the unfettered ener^es of a maritime people. 
Similar circumstances on the shores of northern Syria led to the 
same results. A colony of exiles irom Sidon emulated the glories 
of Tyre in the little island of Aradus, the modem Ruad. Destruc- 
tion here has not been so complete as at Tyre,— enough remains 
to testify to the boldness of the race, and to shadow forth the 
grandeur of its prototype in the South. 

Although probably never so powerfiil as Sidon and Tyre, Aradus 
shared with them the honour of founding Tripolis, and its pro^rity 
may be inferred from the description of Strabo, who says it was 
*' Iiabitationibus plenum ; tanta hominum multitudine ad hoc 
usoue tempus, ut domus inhabiteut multis fasti^is aptas.'' 

1 made a little survey of this island in the spring of the year 
1851. It is situated in lat. 34° 49' 20" N., and long. 35^ 51* E.t 
There are two little ports, occupying the whole of the eastern side 
of the island, or that facing the continent, about 400 yards in 
length. This is the only shelter from the prevalent S. W . wiiids 
and heavy seas, that have the len^h of half the Mediterranean to 
rouse themselves in, before expen£ng their fury on this open coast 

The ports are formed by three piers or moles, showing more or 
less their ancient construction, but especially that in the middle, 

* See Dr. Rink*8 late work, * De Danske Handelsdistricter i NordgronUad,' 
with map. Copenhagen.— Ed. 
t Aooording to Mr. Hooper, Matter of H.M.B. ** Frolia" 
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ivhidi is Dearly perfect, formed with blodcs of sandstone 16 feet 6 
inches l<Hig, and nearly 7 feet broad and deep, placed transversely. 
^t the extremity of this pier are two stone bollards 8 ft. 8 in. in 
diameter. The whole length of the pier could, not be ascertained, 
but the part projecting fipom the present water-line, measured for 
one little base, is 224 feet. The southern pier still also serres its 
purpose, but as it is occupied by a mosque, it could not be ex- 
amined. 

WTiat remains of the North Mole is entirely ancient. In both 
ports; and continued round the middle pier, are traces of quays of 
concrete, now below the sur&oe of the water, from which it may 
be inferred that a subsidence of the island has taken place at some 
period. 

Stretching across the northern part of the island, from the base 
of the pier, is a fine bed of concrete, about 200 paces long by 150 
broad, very nearly level, but declining towards the port, where its 
margin forms the quay. This concrete i^ continued round the 
west, in width about 35 paces, increasing very much towards the 
southern shore. The probable purpose of this was to gain space 
by an artificial increase of the size of the island, effected by 
levelling the summits of the rocks surrounding this part of it, the 
interstices being filled with the fragments, embedded in a concrete, 
as hard as the rock itself, which it perfectly resembles. In some 
places, instead of the fragments, are numerous small squared stones 
laid side by side in the concrete. The broad inclined plane was 
probably the arsenal, and where vessels were hauled up for better 
security during bad weather. 

Along the three outer sides of the island are gigantic vesnges of 
the ancient walls, which in two places have, still standing, five or 
six courses of stones, measuring 15 and 18 feet in length, lying 
transversely, and forming the thickness of the wall. On the west 
side, the wall to the height of 8 or 10 feet is cut in the solid rock. 
On this side, only, to seaward the rocks have been cut so as to 
have the appearance of a moat and glacis, or outer wall, to break 
the force of the waves in the most exposed part. TTiese could not 
easily be measured, but the moat is nearly 30 feet wide. There 
was no time for conjecture on the spot, but reflecting afterwards 
on this curious feature, and on the existence of a culvert, about a 
foot and a half wide, found in the concrete, leading from, and 
through the wall, with a slight declination towards the port, I con- 
ceived the idea that it might have been intended for the purpose 
of sluicing and cleansing it, as there is here hardly any tide. 

Hie central and original part of the island is nearly covered 
by the modem town, which has wonderfully increased within 
the last century. Pococke, who was here in 1738, found " very 
few houses except in the castles." I found these occupied by 
a formidable garrison of the gentle sex, who resolutely opposed 
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my attempts at taking a round of angles, from the central tower. 
Fifty years afker Pococke's visit, Volney says, " there does not 
remain a single wall, of that crowd of houses which, according to 
Strabo, were built, with more stories than those of Rome itself. '^ 
An old man told me there were but very few houses when be 
was a child, and he had heard that a hundred years ago there 
were only five ; now he asserted there are about 500, whidi is an 
over estimate, but they are much crowded in one part of the 
town. 

There is here an appearance of bustle, and it is evident that 
some portion of the energy of the ancient Aradians has descended 
to the present inhabitants, which may give them claim to be ccm- 
sidered as their posterity- In support of this may be adduced 
the manifest propensity of the boys of Ruad, which is entirely 
nautical. They all amuse themselves with ship buildine. Their 
tiny vessels are very neatly made, rigged, pamted, and pitched* 
Moreover they carry their mimic labours to a legitimate result, by 
alwavs sailing their little argosies well freighted. 

These early indications of a love of enterprise have their full 
development in the men, who are all sailors, or employed in ship 
building, which would be very profitable, if it were not for the 
absurd restrictions of the Turkish Government, which will only 
allow vessels of very limited tonnage to be built ; and although 
five of laree size, which I saw on the stocks, would prove that the 
law is either evaded or relaxed, it is most likely the result of 
bribery, and must be vexatious in any case. 

Twenty-eight vessels, of small size, were lying in the south port, 
which appears to be more frequented on account of the greater 
number of houses near it, although the other is deeper and more 
secure. 

As no part of the island is available for cultivation, supplies of 
provisions come from the mainland, about half a mile distant, 
which must have been the case with the ancient Aradians. 

Water is at present obtained from cisterns under the houses, and 
some excavations would show that the same expedient was 
formerly adopted, though Strabo describes, very circumstantially, 
a submarine source of fresh water, " in the strait a little before 
the city;" with the ingenious method by which the islanders 
obtained it pure, in the midst of the salt water. TTie present race 
am)ear to be ignorant of this treasure. 

The roads of Ruad will probably be found serviceable, as shelter 
for ship on this dangerous coast, as commerce is increasing, and 
it would be a verv good station for a coal depot The position 
and soundings will be well known by the excellent survey made 
by Mr. Hooper, under the orders of Commander Vansittart, of 
H.M. Brig "Frolic." 
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XH. — The Ancient Harbour of Seleucia^ in Pieria. By Captain 
William Allen, R.N., F.R.S., F.R.G.S. 

Read June U, 1852. 

Syria, so remarkable for great internal resources, is ec^ually 
noted, in the present day, for a dangerous coast devoid of 
good harbours. It was not so in ancient times, when industry 
and science overcame these disadvantages and provided many 
secure ports. The most magnificent instance of this, the Harbour 
of Seleucia, in Pieria, is in the Bay of Antioch, near the mouth 
of the Orontes, which owes its name, at least, to Seleucus 
Nicator. This noble work ♦ comprises a small outer port, an inland 
basin, and a stupendous culvert ; which last was doubtless in- 
tended for the purpose of cleansing the one and feeding the other. 
The port is formed by two massive moles, projecting to seaward, 
about 240 paces apart That to the N. can only be traced in 
ruins above the sand which has filled the port. The southern 
mole has its inner part nearly perfect, constructed with large 
blocks of stone placed transversely ; and it must have been nearly 
30 feet wide, as some of the stones measure 23 feet in length, and 
one which was broken was 29 feet 4 inches. It ran out W. from 
the shore 80 paces, and then turned to the N. W. i the latter 

£>rtion is completely ruined, and can only be traced for a short 
stance under water. The whole area of tliis harbour, including 
a part towards the entrance of the canal, which was possibly 
excavated, would be about 6 or 8 acres, and was therefore small, 
though perhaps it answered sufficiently the purpose of receiving 
ships preparatory to their entering the basin, where the operations 
of loading and of unloading would have been carried on. It* also 
served as a harbour of refuge in bad weather. It is now com- 
pletely filled, from the bend of the pier, inwards, to the canal, the 
maximum thickness of the sand, &c., being about 18 feet, exclusive 
of the original depth of the harbour. 

The basin, or inner port, seems to have been entirely an exca- 
vation. It is retort shaped, and communicated with the sea port 
by the neck part, a canai about 1500 feet in length ; but whether 
it was open to the sea in the outer port, or being there at a higher 
level was entered by a lock — if the ancients knew the use of such 
a contrivance — I am not able to determincf At the entrance of 
this Boghaz or canal is an isolated rock, with a large chamber 
excavated in it. 

* Colonel Chesnej examined it daring his excellent survey of the Orontes and 
the Euphrates, and 1 should not have put my observations rorth but that I have 
some peculiar notions as to the most feasible way of restoring it. 

t Col. Chesney saw hinges for gates. 
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The basin is about 2000 feet long by 1350 in the extreme 
breadtlL The W. side of it is formed by a wall of large blocks 
of stone, and is nearly perfect in the whole length, except where 
it has been broken through in an ineffectual attempt to orain the 
basin. Near a tower projecting seaward, it is not less than 20 
feet above the level of tne water within the ba^n. Tlie S. is prin- 
cipally formed by the " toe" of a little hill, which, on the S.E. 
part of the basin, has been levelled to the extent of about 500 
teet square. On one side a noble wall still performs its office of 
supporting the hill. The space thus obtained was possibly the 
arsenal or dockyard ; it has several ruined buildings. From tins 
part the curve of the basin is bounded by a low wall, but whether 
ancient or modem, I could not get near enough to see : it is 
doubtless on the ancient site. The slope of the hill above it is 
much encumbered by the ruins of bmldings, and stones, &c, 
brought down by torr^ts. All round the margin, except to tbe 
W., the basin is dry ; but a great part is covered with water, 
varying in depth, being in some places, according to the accounts 
of peasants, 12 feet, though others said only 5 or 6. Long grass 
grows in it. The water comes close up to the W. wall, where 
some fallen stones seem to be lying on a quay ; but, though clear, 
the water was dark, so that we could not see far below the surface 
A small stream passing through the basin prevents its beii^ 
altogether stagnant. It enters on the E., and has its exit by \ 
gap in the W. wall, before mentioned ; and, flowing gently towards 
the shore, about 1000 feet, loses itself in the sand above the level 
of the sea. 

Taking into consideration the undisturbed appearance of the 
stones forming the south mole of the sea port, as well as those of 
this wall, and the depth in the basin, I cannot think that the land 
has been raised by any volcanic agency ; the sand thrown up by 
the action of the waves during a long period would be sufficient 
to make the margin of the shore encroach upon the sea ; while 
that carried by the wind would accumulate upon the land, as is 
evidenced by the bank of drifl-sand against the wall of the basin. 

The most remarkable feature connected with the port of Seleucia 
is the Ions culvert excavated in the adjacent hills. To examine 
this, we descended about the middle by a staircmse cut in the 
rock, on its left side, near a little foot-bndge, which also appears 
to be a part of the rock. Exploring our way upwards, we came 
to an open valley, across which, just below a ^arp turn in it, are 
the remains of an ancient wall or " bend" of massive dimensions.* 
This confined the mountain torrent to its original direction, and 
towards the excavation or culvert from which we had just emerged. 

* Similar to the Bends at Belgrade, which dam up the water in valleys for the 
supply of Constantinople. 
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It is in good preservation at the two ends, but in the middle part 
there is a huge gap, where, in all probability, had been originally 
sluice gates, for the passage of the water requisite for feeding the 
basin. The dilapidation is attributed to the Turks, but neglect 
of the gates, and the large boulders brought down by the torrents, 
would be si^cient to account for it 

Returning to the " culvert," at 50 paces firom the W. end of 
this great wall, the excavation commences with a tunnel, re^ 
markably well cut in the rocky hill, 142 paces in length, with an 
aperture 21 feet square. In the middle is a channel about 3 
or 4 feet in depth and breadth, and at the left side is a conduit, 
like a grooved shelf in the rock, which is carried nearly hori- 
zontally as fiu* as the stairs by which we descended — 406 paces. 
Here it meets the siir&ce of the hill, and was doubtless continued 
thence to supply some part of the town with water. At the 
termination of the first tunnel is a fine ^' cutting" of 88 paces in 
length, open to the surface of the hill, the vertical section of which, 
at we upper end, is about 150 feet, declining, so that where the 
second tunnel commences, it is but 75 feet high. On the left of 
this cutting are the remains of a staircase in the rock, with the 
lower part broken away. The second tunnel is precisely the 
same as the first, but only 45 paces in length. After this, the 
open cutting is continued to the termination of the culvert. The 
vertical section of the upper part, that is, on leaving the second 
tunnel, is about 50 feet ; and it declines gradually, varying with 
the undulations of the hill. 

The two tunnels, only^ have channels in the middle. 
At the distance of 406 paces from the bend, is the little foot- 
bridge before mentioned — an arch spanning the cutting, about 20 
feet deep, here. It is much worn in the middle by the many 
feet which have crossed it during more than 2000 years. 

At 438 paces, a small lateral valley crosses the culvert ; and 
here a wall on the left hand would be necessary, to pi*eserve the 
course of the water, but it escaped my notice. 

At about 750 paces the hill had declined so much, that for 
about 40 paces the left side was formed by a wall of squared 
stones, which was broken through some years ago in the hope that 
the torrent would clear the port ; but it was mismanaged, and did 
great mischief by bringing down large stones and silt which 
completed the filling up of the Boghaz, and destroyed a great 
deal of valuable garden-ground. 

The culvert, about 1200 paces from the bend, opens out and 
terminates near the north pier of the sea port, for the sluicing and 
cleansmg of which, as I have said before, for feeding the basin by 
the gates, in the bend, and for carrying ofi^ the waste water, it was 
no doubt intended. Both of these purposes it might again be 
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made to serve. Its magnitude has astonished trayellers, and has 
been thought greater than was requisite ; but it must be con- 
sidered, that in mountainous countries, and in such a climate, 
during the rainy season, a passing cloud might pour down torrents, 
bringing with tnem detritus from the mountains, that would soon 
choke the tunnels if space were not- left to £Eunlitate its removal. 
For this purpose the ledees were provided on either side of the 
channel, where men might stand to work. In the cuttings this 
was not necessary, as there is ample space above. It is true that, 
although neglected for so many ages, the culvert is nearly free 
from obstructions; but this may perhaps be attributed to the 
partial dilapidation of the bend, which has thus aflPorded a ^^ safety- 
valve.*' The course of the culvert is more tortuous than I have 
laid it down on the plan ; the fall is, perhaps, about 1 in 50 as &r 
as the little foot-bridge, but below that much greater; and in 
several places it is very abrupt. 



A Bectlni of t3i« uppcc eod «r Uh Cnjroru 




I \ I 

Scale of 1000 Feet. 



There are several inscriptions on the sides of the culvert nearly 
illegible. The following fragments are all that could be copied :— 



EniKAinoT 

m////CKOT 

EKATONTAPXOT 

xEfEWNOC 

TETAPT///L 

OCENAPXIH 



MCPPAI///////// 
////////NEX/////NIS 
LEG////NEUC 



At 925 paces is the third inscription, much defaced :— 

IMCAESARITAEHO 

HAL/////NOA/////////R 
RIO////RAMI/////// 

////////// 
//////////// 
////////// 

NORICAVG 
High up in the rock, two other inscriptions, in sunk tabletSi 
near an arch left in the cutting, are quite illegible. 
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From what has been said it will appear — 
Ist That the outer harbour is nearly filled with sand thrown 
up by the sea, being quite dry from the turning of the south pier, 
at the water line, to the inner part, where the thickness of the 
sand may be about 15 to 18 feet. 

2nd. That though a great portion of this pier is nearly perfect, 
the outer part is useless. 

3rd. That the northern pier is almost entirely destroyed. 
4th. That the canal of communication, or Boghaz, is filled with 
silt and boulders in its whole length, the thickness of the detritus 
at the outer and narrower end being, perhaps, as much as 25 feet, 
but less near the basin. 

5th. That the basin is partially filled with silt, and the W. 
wall of it, t?e only part of the circuit not bounded by rising 
ground, is partially dilapidated. 

6th. That the great culvert is injured at the artificial walls only. 
It is thus evident that in its present state this noble work is 
useless ; but such is its solidity and intrinsic excellence, that I 
presume restoration would not be difficult ; since, of the three 
main features, namely, the great culvert, the inland basin, and 
the sea port, the two first require but little labour to restore them, 
tiiou^h they would still be unavailable without the third — a sea 
port for communication with the basin. This also might be easily 
accomplished, as there is great abundance of material at hand, 
the shore is gradual, the bottom good for pile-driving, and labour 
is very cheap. 

I am not able to make a correct calculation of the cost for 
clearing out the old sea port, if it would be feasible, nor of con- 
structing a new one ; but by a rough estimation, on the assump- 
tion that the bottom of the basin originally corresponded with 
3 fathoms in the sea port, tliere may be about two millions and a 
half of cubic yards of silt in the inland basin, which is about ten 
times as much as was found in Ramseate Harbour at the latter 
end of the last century. To remove this, according to the rate of 
wages in the country, would cost about 33,000/.* 

But it is useless making vague calculations of what the mere 
manual labour would cost, when the object may be attained more 
speedily and more economically by simply converting the basin 
into a wet-dock above the level of the sea, with which it should 
communicate by locks. This could very easily be done by raising 
and strengthening the W. wall, the only part of the circuit not 
bounded by rising ground. The perennial stream now running 
through it being then stopped by a sluice-gate, in the present gap, 
would fill the basin to any depth required. It would then be 

* I haTe since found that Col. Chesney estimated the expense at 31,000/. 
VOL. XXIII. M 
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necessary to clear the Boghaz or canal, only to the lerel of the 
bottom of the basin. The mere manual labour of digging and 
removing the detritus between the basin and the sea, a distance of 
500 yards, might, perhaps, be done by 300 men in 150 days, at a 
cost of le^s than 1000/. But by making use of the appliances 
left by the ancients, it would be easy to enlist nature to do the 
greater part of the work, and thereby save a vast deal of time, 
labour, and expense. 

This could be done by making temporary sluice-gates at the 
inner part of the encumbered canal, anid when the basin is filled, 
by using its immense volume as backwater. If, at the same 
time, the dilapidations in the culvert were repaired, the force of 
the winter torrents might be brought in powerful aid, and the 
combined effect would soon clear or scour a channel to the sea. 
The principal expense would then be for locks and masonry,* 

The restoration of such a port, larger than our East India 
export and import docks togetiier, being about 47 acres, where 
•o many ships might load and unload at the quays, would stimulate 
and draw to itself, as the best outlet, all the trade, not only of 
Syria and Mesopotamia, but of the western parts of Persia, which 
now, small in amount, is transported by camels over the di£Bcult 
and dangerous pass of Beilan, to the unhealthy port of Iskanderiin 
or Alexandretta ; whereas, a good road, witliout the impedimeots 
of mountains, might easily be made from Seleucia to Aleppo, and 
thence to the Euphrates, which noble river would again become 
what it appears to have been destined for — the means of com- 
munication between tlie regions of the east and of the west 

It is not unreasonable to suppose that if this were accomplished, 
the fine climate of the beautiful valley of the Orontes would 
attract settlers from England, as well as many Christians from all 
parts of Syria ; while the native population of the northern bank 
of the river, who are nearly all Christians, and who, though 
industrious and well disposed, are poor and stationary on the soil, 
would have elasticity imparted to their present inert condition, by 
the example and stimulus of new ideas and new sources of pros- 
perity. From tliese germs improved grades of society would 
spring, and thus in a short time a large town might arise to 
emulate the glories of ancient Seleucia. 

The same elements of prosperity which called forth and re- 
warded the exertions of the former possessors, still exist in the 

* The method here proposed proved to be effectual in clearing Ramsgate Har- 
bour, where, on experiment, it was found that three discharges from one sluice-gale 
of a small backwater, had such power that they cut a channel down to the chalk 
6 f^t in depth, 10 feet wide at the surface aud 3 feet at the bottom, and 100 feet 
long. Masses of chalk of several cwt. were ploughed up, and the force of the 
stream was continued a distance of 200 or 300 feet beyond low-water mark. 
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inexhaustible fertility of these favoured regions. To these the 
cities of the TetrapoHs, viz.^ Antioch, Apamea, Laodicea, and 
Seleucia, with many others, owed their origin and rapid prosperity ; 
and if it was worth while to construct such magnificent works for 
the convenience of their commerce, it surely ought to be worth 
the while of their successors— the present occupants— since the 
riches of the soil are still to be obtained by industry, to avail 
themselves of these noble legacies, and especially to restore the 
port of Seleucia, which would require so small a proportion of 
the labour and expense originally bestowed upon it 

The result would be very beneficial to the Turkish empire, by 
adding to the revenues of the Sultan, and by infusing vigour into 
the provinces which now languish through the efforts made for. 
theprosperity of the capital. 

To Great Britain, also, the advantages would be undeniable, 
in opening new channels for our commerce, and by facilitating 
the communication with her Majesty's eastern dominions. 



XIII. — An Attempt to account for numerous Appearances of sudden 
and violent Drainage on the Sides of the Basin of the Dead Sea, 
By Captain W. Allen, R.N., F.ll S., F.R.G.S. 

Read January 10, 1853. 

The Dead Sea, or Lake Asphaltites of the ancients^ is now gene- 
rally understood to have a depression, below the level of the Me- 
diterranean Sea, of more than 1300 feet: yet, hitherto, no 
satisfactory account has been given of the cause of this pheno- 
menon. 

If I venture on the subject, it is simply to record impressions, 
forced on my mind by certain features that arrested attention in 
approaching its mysterious shores by the route of Jericho. 

These were principally — 

1st. Some indications of alluvial deposit on the mountain sides, 
a little below the supposed point of the level of the Mediterranean, 
most apparent on the opposite range of Belka. 

2nd. A succession of sand elifis on both banks of the river 
Jordan, of corresponding forms and appearance. 

3rd. Several parallel lines of pebbles, about 50 feet in width, 
near the northern shore of the Dead Sea. These were the more 
remarkable because, for several miles, not a stone had been 
seen ; and between the lines the soil was a soft alluvium. They 
have the appearance of raised beaches, and perfectly re- 
semble the actual beach of the lake, which is formed principally of 
flat pebbles of bituminous shale, with fragments of Lydian stone. 
No other specimens of bitumen were seen. 

M 2 
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4th. The precipitous mountains bordering the lake are reot 
with ravine^ ana their innumerable peaks have a tendency to 
group themselves into a succession of plateaux. 

5th. On leaving the N.W. angle of the beach some remarkable 
hills were passed, capped with a horizontal stratum of sedimentary 
formation, and having steep, furrowed sides On ascending the 
mountain road these characteristics became gradually less distinct, 
and at length were to be detected in a general sense only. 

Similar features have been noticed by other travellers — such as 
terraces and cliffs in the southern and northern Ghor, which both 
slope towards the Dead Sea. 

Now, if these remains of sedimentary deposit should be ad- 

, mitted as so many evidences of successive falling of the surface of 

the Dead Sea, it is presumable that its original level may be 

traced by these gradations to a coincidence with that of the Gulf 

of Akaba, to which this basin may then have been joined. 

On this supposition the Lake Asphaltites, in its original state, 
was the upper end of a very long and narrow arm of tlie Indian 
Ocean, extending from the base of Anti-Libanus nearly 2000 
miles. 

The bed of this fissure must have been undulating, and was 
divided into several basins by narrow straits. Of these, one at 
Akaba may have been closed, at some unknown period, either by 
a gradual upheaving of the land, or, in another manner, by rbe 
growth of coral, by deposits of sand and gravel thrown up by the 
sea, and by the sandstorms of the desert ' 

That the latter is not a gratuitous assumption will appear from 
the present condition of the strait Tirahn ; where two well-defined 
banks, possibly of coral, appear to be advancing from the opposite 
salient shores ; and between these banks the opening is little more 
than half a mile wide, and of unknown depth. 

The action of similar causes may, therefore, have succeeded in 
converting the hyp(»thetical strait at the upper end of the gaif o( 
Akaba, into dry land ; and communication being thus cut off, 
the surface of the basin of Asphaltites, being of greatly preponde- 
rating extent, as compared with the volume of water poured into 
it by the Jordan and other small perennial streams and winter 
torrents, evap(»ration from it would be in proportionate excess, 
and would speedily have caused its level to frill and its limits to 
contract. 

The simple efiect of evaporation would have left the whole 
drained bed of the basin with a covering of alluvium ; but the in- 
terrupted lines of silt seen at difierent elevations, the teri-aces, 
the sand-cliffs, the parallel beaches, the flat-topped hills and the 
rugged ravines, would concur in showing that these levels were 
not always gentle and gradual in their subsidence, but that the 
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lake has been subject to occasional and sudden changes, of which 
these are the monumental records. 

I proceed to show how this sudden drainage may have been the 
result of the modification of local circumstances. 

For, granted that the basin cut oflF from the great fissure had 
also its undulations or irregularities in depth, then, since evapora- 
tion would have caused its surface to fall, let us suppose it to 
have fallen from the upper line in the diagram — representing the 
level of the Mediterranean— to the first undulation or barrier at b. 
The further process of evaporation would have caused a division 
of the waters at this point into two basins, of which the upper. 



VBl]«7orth0ior<lb&. 



a. Lake Tiberias. h. h. h. Barrier. c. Dried Strait. 

1. First line. 8. Second line. 3. Third line. 



having the Jordan running through it, would, for the time, have 
preserved its level at the second line, while that of the other and 
larger basin would have continued to fall* Suppose it to have 
fisdlen to the third line, and then, by the weight of water in the 
upper basin, or by the action of the current of the Jordan, or by 
their combined effect, that the barrier should have been forced or 
cut through ; the water of the upper would then have been trans- 
ferred to the lower and larger basin, with a violence that would 
have torn and scoured its ancient bed, leanng traces of its former 
level round the margin, and marks of its action in ragged ravines. 

But if the lower strata of the barrier had been of rock, hard 
enough to have resisted the action of the torrent, then a part of 
the water would have been retained in a depression, forming a 
firesh-water lake, as Tiberias, the sea of Chinnereth. 

The process would have gone on, dividing the surface at the 
successive barriers ; which also, having been mrced, similar effects 
would have been produced by the violently retreating waters, 
leaving such vestiges as the monticules with their crowning attesta- 
tions of a former level, the sand clifis on the banks of the Jordan, 
and the more recently-formed parallel beaches, noticed on the N. 
shore of the Dead Sea. 

As, however, none of the barriers have been hard enough to 
refflst, except that at Tiberias, this is the only reservoir of fresh 
water that remains ; and the Jordan winds its rapid course down 
the slope of the Ghor, to the last deep and central basin, the Dead 
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Sea ; where the excessive saltness of the water will now be natu- 
rally accounted for, since it is a condensation of that which, having 
been a part of the ocean, was salt ab orif/tne. 

The process of evaporation and depression would still continue, 
till the surface of the Dead Sea should be reduced to such an 
area as would just balance the water discharged into it; and then, 
the only changes would be in the oscillations of that balance, 
caused by extraordinary floods or droughts. 

From a fact observed by travellers m three consecutive years, 
Bamely, that a salient part of the N. shore is sometimes an island, 
and sometimes peninsular, there is some reasc^n for conjecturing 
that the point of equilibrium has been already reached. 

This might be ascertained by more careful observations at that 
locality, or by comparing fresh lines of soundings with those taken 
by Captain Lynch, U.S.N., in the southern portion of the sea: 
" The bay that looketh south." 



XIY.— On the Waterslied of IVadi el Araba. By Captain 
William Allen, R.N., F.R.S., F.R.G.S. 

Read February 14, 1S53. 
As the existence of the great depression of the Dead Sea, beloir 
the level of the Mediterranean, was unknown till the year 1837, 
so the fact of the downward slope of Wadi el Araba, though the 
necessary consequence of such depression, was overlooked till the 
Comte de Bertou traversed its whole length in 1838. For so 
gradual does the inclination appear, that it was generally con- 
sidered as a plain ; and many geographers had even entertained 
the idea, that the river Jordan anciently discharged itself into 
the Gulf of Akaba by this valley. 

The fallacy of this was first proved by that traveller ; but the 
extent and elevation of the tract of land lying between the northern 
margin of the Gulf of Akaba and the point, at the same level in 
Wadi Araba, where commences the downward slope to the Dead 
Sea, is a problem that still remains to be solved. 

This tract of land contains the ridge that separates the tornaats 
flowing northwards, on one side, to the Dead Sea, and southwards 
on the other, towards the Gulf of Akaba. It is the " watershed, 
or waterparting, of the Wadi Araba. , . 

As the notices that have been given by travellers on this im- 
portant point of physical geography — though at first sight they 
appear to be conclusive — are conflicting among themselves, I oax^ 
thought it desirable to lay them before the &ciety, in order that 
we may be able to estimate the amount of knowledge now existmg, 
as far as I can collect, on the subject. 
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Burckhardt, in 1812, crossed the Wadi Araba on his road to 
ECTpt from Petra. He says, it is a continuation of the Ghor, 
which may be said to extend from the sources of the Jordan to 
the Red Sea. He descended into the valley, near the lateral 
Wadi Ghurundel, which comes from the eastern mountains of 
£dom. He calls it a plain^ presenting a wide expanse of shifting 
sand, whose surface is broken by innumerable low kills and undu- 
lations. He left this plain by a gentle ascent of an hour and 
a half in the lateral Wadi Talh, which discharges itself into 
el Araba from the western mountains. 

Irby and Mangles, in 1818, saw little of the Ghor, except in 
crossing the N. end of it. They were told that the plain at 
the top of the clifis, which bounded their view to the S., con- 
tinues all the way to Mekka without interruption. 

I merely mention these to show tlmt it was considered to be a 
jdain. The only specific information on the subject is derived 
from the journey of tlie Comte de Bertou, which was undertaken 
for the express purpose of ascertaining the nature of the Wadi 
Araba ; and it is a great misfortune to science, that his inde • 
fatigable exertions have only led to results depending on his 
jadgment; as his barometer was broken lon^ before he reached 
the point in question. Nevertheless, he gives it as his conviction, 
that the separation of the waters is at the embouchure of the 
VV^adi Talh, 55 miles firom the Dead Sea, and about 45 miles 
from die Gulf of Akabk ; because — 

1st He says it is impossible to mistake the two slopes N. and S. 

2nd. He thought tlie slope towards the Red Sea must be very 
rapid, because his horizon was very confined, and cut the cape, 
at the foot of which the castle of Akaba is situated. 
' 3rd. On the authority of his Arabs, who gave the name of Wadi 
Akaba to the southern proloijgation of the valley. 

The opinions of this traveller are entitled to great respect, 
from the minuteness of his observations, from the care he took to 
keep in the trough of the valley, and from his evident anxiety 
to ascertain the truth ; but as they are at variance with those of 
other travellers, it will be well to examine and compare them. 

1. With respect to the unmistakable slope N. and S., I find 
that 4h. lOmin. before he had arrived at this point, which he 
calls the watershed, he suspected the intention of his Arabs to 
mislead him ; he therefore left the direction which they pointed 
out, to the eastward of S., and, depending on his own judgment 
and On his compass, he proceeded nearly S.S.W. or 220^ ; and 
thus in his anxiety to keep in the trough of the Wadi Araba, it 
is possible that he may have entered that of Wadi Talh, a lateral 
valley ; and, standing on the right bank of this, the point of sepa- 
ration between the two valleys, would neceiesarily have seen two 
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slopes. Now, although the Arabs are believed to have a sys- 
tematic predilection for lies, they may in this instance have been 
telling the truth — namely, that the direction of the trough of the 
Wadi Araba was more to the eastward tlian the course taken 
by the Count. This will hereafter receive confirmation, from an 
observation made by Dr. Robinson. 

2. If I understand the remark about the horizon, at this point, 
being very confined, I should consider it to be the effect of a rise, 
rather than of a fall in the ground, since a rapid slope downwards 
would give an extended honzon. 

3. By the name Akaba (ascent), given by the Arabs to the valley 
S. of the junction with the Talh, was probably meant the ascent of 
the road to Egypt by this Wadi, which took Burckhardt an hour 
and a half before he reached the summit of the mountains. 

Laistly. De Bertou continuing his journey, at 7 miles from the 
supposed watershed, came to the lateral Wadi Ghurundel, which, 
coming from the mountains of Edom, is supposed and asserted 
by RoDinson, on the authority of his Arabs, to discharge its waters 
northwards into the Dead Sea. Returning from Akaba, De Bertou 
kept on the eastern »de of the Wadi Araba ; and at a place 
called El Sath (the roof), our traveller believes himself to be 
again at the culminating point, as the hills extend £. and W. 
It is opposite to Wadi Talh, but the breadth of the valley 
between these two positions is no less than 14 miles ; therefore it 
is not improbable that at both he was at or near the extreme 
margin of the valley, which may be presumed to have a considerable 
depression towards the middle. The range of hills is no proof to 
the contrarvy as the watercourse might ue between them. He 

fives the elevation of El Sath, above the Mediterranean, as 480 
'aris feet ; but only by estimation. His results, by the point of 
boiling water, must be very wide of the truth, as there is a great 
discrepancy between them at the two stations; and they difier 
very much from his estimation at El Sath. They do not* appear 
in his paper in our Journal, but it must be remembered that he 
had only a common thermometer. I therefore submit, that not- 
withstanding the zeal and exertions of M. de Bertou, his data are 
not sufficient for determining the position and elevation of the 
watershed. 

Dr. Schubert*s barometrical observations have also been tal^ea 
as determining this important point ; but his words are not to that 
efiect, and he maizes several pertinent remarks which would lead 
to an opposite conclusion. 

His road near the foot of the eastern mountmns began, soon 
after leaving Akabk, gradually to ascend. The valley widened 
to about 12 miles, with a rapid slope from the £. towards the 
W. ; and '^ while along the foot of the eastern heights one traveU 
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on the edge of the valley (auf dem Firsten des Thales),— on its 
western margiu, along the side of the Tyh mountains, one is in a 
depression, which, in the middle, is very little above the level of 
the sea, and must, in the rainy season, be overflowed in the 
greater part." He says this mav account for the prolongation of 
the iSlanitic Gulf, towards the N., which appears in some of the 
old maps. 

Another important remark of Dr. Schubert is, that the lateral 
valleys, from both the eastern and the western mountains, con- 
verge to the northwards; therefore the course of their united 
waters in the Wadi Araba would be in that direction, and the 
watershed must be to the S. of the first point of convergence. It 
is true that this cannot be determined by a remark in such gene- 
ral terms, but the presumption is, that it must be far S. of the 
parallel of Mount Hor, and not far from the head of the gulf, 
since this is one of the first observations of our traveller after leaving 
Akaba. Now, the positions El Sath and the mouth of the Wadi 
Talh are very near the parallel of Mount llor, which would con- 
fine the convergence, towards the N. of the lateral valleys, to the 
short distance of 55 miles from the Dead Sea ; and as its distance 
from Akaba is 45 miles, if we assume the slope on either side of 
this ridge to be the same, there would be only 10 miles for the 
fall of the valley from the level of the gulf to tliat of the Dead 
Sea, 1312 feet This is twice as great as the fall between the 
lakes Huleh and Tiberias, and does not agree with the accounts 
of travellers of a slope so gentle that it has the appearance of a 
plain. 

At the distance of one day and a half from Akaba, Schubert*s 
elevation above the sea, by barometric observation, was 465 
Paris feet ; on the third evening it was 954 feet ; and as he does 
not say anything about the watershed, there is no more reason for 
taking the first than the second for its height ; but the coinci- 
dence in position and elevation with De Bertou's hypothesis might 
have led to its adoption. It appears to me more likely that he 
had arrived at a high point of the Shera mountains, especially 
since he says the Arabs had selected this spot for their village of 
tents, on account of the abundance of pasturage for their flocks 
in the lateral and adjacent valleys. 

Dr. Robinson crossed the Wadi Araba at two places, but did 
not go through its whole length. He savs the torrents from the 
Western mountains, when not absorbed bv the sand, fall into the 
Gulf of Akabk, near its N. W. comer. There is no appearance 
of any other watercourse ; but, on the contrary, along the rest of 
the northern shore the sea has thrown up an unbroken bank of 
sand and gravel higher than the level of the Wadi, which seems 
to have little or no acclivity to the N. Towards the Western 



Digitized by 



Google 



170 Captain Allen on the Watershed of Wadi el Araha, 

mountains a large tract has the appearance of moist marshy 
ground. The most important information given by this observant 
traveller, is the description of the Wadi, as seen from the pa;S6 of 
Nemela, a commanding position on the flank of Mount Hor. 
He says — 

•• Towards the S., the direction of a small fountain, 'Ain Melihy, was pomted 
out at the mouth of a short Wadi S. of the Jerftfeh. In the same quarter we 
could distinctly perceive Wadi el Jeib, (the trough of el Arabk) winding- along 
the middle of el Arabk, from the south, and at length sweeping off N.W., as 
if to meet the Jenlfeh ; and having received this Wadi, it again winds N.E. 
and afterwards north- westerly, so as to |»ass £1 Weibeh at the loot of the 
Western mountains. Here our guides again assured us, that the waters of the 
southern Wadi Ghurundel flow northwards through £1 Jeib; and we had do 
reason to distrust the accuracy of their information ; for the whole appearance 
of the Arabk, and of the Joio winding tlirough it so far S. of the Jer&feh, led 
naturally to the same conclusion/' 

Again he says — 

** We had now learned enough of the region, to understand why the Jer&f<# 
and all the Wadis which drain the Western desert should run towards tk 
North, a fact which at first appeared very singular." 

Now, supposing the Wadis Talh and Jerafeh to be identical, 
it is evident that the trough of the Araba — the Wadi Jeib — has 
its origin far to the S. of the supposed watershed of De Bertou, 
and in its north-westerly bend to meet the Jerafeh or I'alh, there 
is presumptive evidence that his Arabs were right in wishing 
him to take a course to the S.E.. so that by rejecting their advice 
he left the trough of the Araba and entered that of el Talh- 
This will not appear strange, when we coui^ider the diflfculty there 
is in tracing a watercourse in the wide expanse of a sandy desert 

The salt-marsh seen by Riippell and Robinson strengthens the 
hint thrown out by Schubert, that it may account for the pro- 
longation of the jElanitic Gulf in old charts, and would snow 
analogy with the bitter lakes at the head of the Gulf of Suez. 
Both may have been detached from the Red Sea by the same 
upheaving ; but, in any case, the existence of this salt-marsh is 
a proof that there is level ground to that distance at least, which 
must limit the len^h, as well as the height, of the upheaved 
tract, — the hypothetical strait that originally joined the basin of 
the Dead Sea with that of the Gulf of Akaba, to which 1 alluded 
in my former paper. 

From a consideration of these circumstances, I therefore sub- 
mit, that the extent and elevation of the watershed of Wadi el 
Araba are still unknown. The subject is of great importance, 
both in itself and in the consequences to which it may lead. I 
venture to suggec^t that it behoves Great Britain to solve the 
problem, since the discovery of the depression of tlic Dead Sea 
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y^SLS made by two of onr countrvroen, Messrs. Moore and Beke, 
«txid verified by Major Symonds, R.E., and Lieut. Molyneux, 
K-N., — followed up by the American government, which sent 
SLix expedition at considerable expense across the Atlantic to con- 
tinue their surveys. 
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America. By Capt. Robert FitzRoy, R 
Read March 14th, IS53. 

Ix November, 1850, a Paper on the American Isthmus was read to the Royal 
Geographical Society, and was subsequently printed in their Journal, 
vol. XX., part ii., p. 161. 

To that Paper it is proposed that this should be supplementary, because, 
although additional information has been obtained, nothing has yet a|»- 
peared to invalidate the contents of that compilation ; and it will save 
time to refer to those briefly, rather than incur the risk of unnecessary 
repetition. 

Gkooraphical investigations are, in themselves, so very interest- 
ing, that their possible importance in a rather un:!cientiGc though 
a practical point of view may be less present to the mind of a 
lover of trutlifiil information (for its own sake) than to the keen 
eye of enterprise. But such comparative indifference to con- 
sequences may be valuable in examining a much di.sputed 
question, as tending to promote impartiality. 

Interesting and important to the whole civilised world as the 
Central Isthmus of America has become during the present 
century, its interest and its importance have been augmented 
during the last few years in a manner that seems destined to 
engage a large share of public attention. 

Becoming year by year a sreater thoroughfare, more and more 
frequented by increasing numbers of the migratory and enterprising 
Anglo-Saxon race, by the earners of mail-bags and merchandise, 
and by the bearers of gold, the formidable barrier that so narrow 
a neck of land still opposes to unbroken and direct commercial 
intercourse is more and more understood and realised. 

Scarcely had Asa Whitney tried to divert attention from Central 
America to his. startling project for traversing a Continent, when 
Australian gold demanded instant and definite attention to a more 
rapid and better mode of communicating with Australasia — since 
when increasing demand for rapid voyages, and continual improve- 
ments in shippmg, have irresistibly encouraged the desire to cut 
through the Isthmus. A spirit of enterpnse that India, China, 
Peru, and even California, scarcely stimulated, has been caused 
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by gold in Australia; and now we see keen interest generallj 
taken in some of the various plans proposed. The interest of geo* 
graphers in the subject is, therefore, increased by the convictioB 
that their unprejudiced examinations may become immediatelj 
useful — a stimulus as satisfactory as beneficial. 

In the former paper on this subject seven separate lines were 
reviewed— only one of which appeared to be available as the site 
of a large ship canal for all nations. Since that time (1850) much 
valuable additional information has been obtained, which, without 
at all impugning the evidence then collected, adds so much to 
some portions of it, that the mind can hardly resist conviction. 

The names of Kellett, Barnett, Barnard, Childs, Seemann, 
Ridley, Mosquera, Cullen, and Gisbome are conspicuous amoDg 
those who have Litely collected really valuable information on the 
Isthmus, and have made it available to the public. 

From a study of the materials aflTorded by these authorities- 
very carefully collated and compared with those previously ac- 
cessible—we may be justified in repeating that there are seven 
distinct localities on the Great Isthmus between North and South 
America where a railroad, if not a canal, is practicable. These 
seven places are in — 1, Mexico ; 2, through Nicaragua; 3, across 
Costa Rica; 4, at Panam^; 5, from San Bias to Chepo; 6, 
across Darien ; and 7, by the Atrato and Cupica. 

Much as the nature of each of these lines may have been dis- 
cussed, and trite as the subject may be to many persons, it seems 
here requisite to recapitulate briefly their principal peculiarities, 
before examining any one locality more closely, and to recall to 
mind some few general considerations. 

It is now commonly admitted, that a good port at each eud of 
either railway or canal, across the Isthmus, is indispensable. It 
is also understood and allowed that the more westerly line would 
(caeteris paribus) be comparatively more advantageous to local 
interests than to those of tlie whole world.* 

Now taking jthe lines in geographical order — from W. to E.— 
we find — 

1. That the Mexican line must be nearly 200 miles in length, 
surmounting an elevation of about 600 feet, and terminating u^ 
ports incapable of receiving large ships (ships drawing more than 
16 feet of water). Local interests may be greatly benefited by a 
railroad there, but those of the world cannot be embraced, notwith- 
standing the elaborate survey of Colonel Bamard.t 

2. Canals through Nicaragua will not admit large ships, because 
neither the seaports, nor those of the lake, nor the locks that will 
be necessary, it practicable, can be sufficiently spacious and deep, 

* Refer to Map. f Refer to his work. 
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l>eca.use there will not be water to fill them as frequently as will 
l>e necessary. The nature of those sea-coasts is against artificial 
harbours on a large scale. The locks absolutely necessary must 
l>e not less than 20 in number, and the length of canals, including 
canalised rivers, cannot be less than 100 miles. 

Xo make such a river as the San Juan navigable may prove 
very much more difficult and expensive than to cut a canal. Any 
combination of railroad and canal would fail to remunerate, while 
a shorter and better means of transit could be Tound in another 
place. Shifting cargo from ship to boat, from boat to rail ; thence 
again to water, in the lake ; once more to rail, and then a third 
time to boat, would be tedious, damaging, and expensive. A con- 
tinuous railroad would be preferable. 

3. Across Costa Rica there are facilities for roads, between ex- 
cellent ports — the distance being supposed to be 54 miles ; the 
nearest direct being only 40. But as the summit level has not 
been instrumentally ascertained, it is yet premature to rely on the 
report of Mr. Norris, Civil Engineer, of Philadelphia, that a line 
has been found by him,* in which there is no place at a greater 
elevation above the sea than 160 feet ; although the report is sent 
to lis in a printed " Description of a Road across Central America," 
and is supported by the concurrent testimony of Dr. M'Dowall, 
of "David" (in Costa Rica, Chiriqui), April, 1852; Mr, J. 
Whiting, C.E., of David, dated November, 1851 ; and Mr. 
William Ridley, C.E., June 22, 1849; besides five responsible 
gentlemen resident in David .f 

Nevertheless the locality is so very favourable ; the country is 
so wonderfully rich, in external as well as internal produce ; the 
sea-ports are so convenient ; and the climate is (comparatively) so 
healthy, that a thorough survey of this line is most desirable. It 
is here, on the south side, that Gutta Percha is said to be found. 
Vegetable IvoryJ is also here, as well as in Choco. Coal exists, in 
large quantity, on both sides of Costa Rica. 

4. Near Panam^ the land is said to rise too much to admit of 
any canal without locks, and access to such a water communica- 
tion must be inconvenient for want of adequate harbourage. 

♦ Note, Dec. 1, 1851. 

f But the eye-survey rests on Mr. Norris's estimation. This gentleman was 
en^iged as a chief engineer for the preliminary suryeys made hy the Panama 
Railroad Company. Dr. M'Dowall resides at Darid ; Mr. Whiting likewise. Mr. 
BXAkj writes from New York. These gentlemen speak hishly of the coal on 
botl^ sides of this part of the Isthmos, and two (Ridley and Whiting) mention the 
gntla percha. Mr. Norris says to his employers, the proprietors of a grant for 
this route — ** I have pleasure in congratalating the proprietors upon holding a 
privilege far more vsduable than either the ' Panam^' the * Nicaragua,' or the 
* Tehuantepec.*** — ** I have no hesitation in giving the preference ** (over the Pauamd 
ime cost, to the Chiriqni," — Philadelphia, Dec. 1, 



route), "even at the same cost, to the Chiriqni," — Philadelphia, Dec. 1, 1851 
t Seemann, 
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because there will not be water to fill them f, 
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A railroad is already in fair proeress there — such progress as 
only ^* United States' men woiud have accomplished, in defiance 
of all obstacles — however, assisted by British capital. It extends 
nearly half-way across, and may be completed (with one line of 
rails) in two more years. Unquestionably this railway will be 
thronged when complete. Even now it is in constant work, as 
far as it extends (iit>m Aspinwall in Limon or Navy Bay nearly 
to Gorgona), though there are many long miles of Uie most toil- 
some scrambling to go through between Cruces and Panain^, 
without any kind of alternative as to conveyance. 

This railway will require continual renovation in 8U<^ a 
climate, a great part being constructed on piles, in swamps^ where 
wood decays rapidly. It may be anticipated that this end of the 
railway will need reconstruction before the other end and its 
water termination are completed. 

5. The narrow part of the Isthmus between Mandingo or Sas 
Bias Bay and the mouth of Chepo river has not been ^t all explored. 
The aborigines hold jealous possession of the interior, and do nd 
allow any stranger to cross their territory. They steadily, bat 
civilly, repulse all attempts to view the interior of their narrow 
domain. As it is said the Indians used to drag their eaooes 
across from river to river,* it seems probable that a summit level, 
comparatively low, may be found there ; but however good may 
be tne port of San Bias, there is no access to Chepo, where a shod 
extends about three miles seaward — an obstacle to any harbourage 
for shipping. 

We have thus glanced over the more obvious reasons why do 
great ship-canal without locks can be formed, with any prospect 
of advantage to the world generally, in the Western or coitral 
parts of Uie great Isthmus, except perhaps in Chiriqui ; and tfaeie 
remain only two localities to be considered, namely, the Isthmns 
of Darien and the river Atrato. 



In the paper read before this Society in 1850 (to which refer- 
ence has already been made), it was said that the ^* Cupica and 
Atrato route appears now to offer a reasonable prospect of en- 
couragement to undertake the construction of a ship-canal ;' and 
it was then remarked, that '' of other less explored tracks, the most 
promising are those between the Gulf of Darien and San Miguel." 

In supposing that the Atrato and Cupica line would be pre- 
ferable for a canal on the largest scale, it was presumed that the 
bar of the Atrato would be avoided by a short side cutting ; that 
the Atrato is navigable for the largest ships to near tlie Naipi ; 



» See Dampier and Wafer. 
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and that from such a place a canal might be cut, without locks, 
to Cupica, the Naipi being used, with other streams, only to feed 
the canal. 

All the reasons for this opinion are detailed in the above men- 
tioned paper: but it may be added here, that, in a letter to Sir 
Woodbine Parish* (dated Berlin, August 12, 1851), the Baron 
Ton Humboldt referred to his early and unaltered opinions about 
Cupica and the Naipi, and expressed his regret at witnessing the 
commencement of expensive undertakings on the Isthmus before 
those places, which were pointed out by him as early as the year 
1810 as suitable for such works, had been accurately surveyed. 



In passing, allusion should be made to a recent statement of a 
resident in New Granada that Cupica Bay is worthless, and that the 
ridge of land between it and the Naipi is 1900 feet above the 
sea — rendering any canal impracticable. As the internal evidence 
of this gentleman's letter t shows that he mistook the places, and 
did not examine tl)em closely, if, indeed, he landed at all, this 
statement, or rather this opinion^ can have no weight. Humboldt 
had a plan of Cupica by the well-known Bauza, and we now have 
that made recently by order of the Admiralty. J 



Since 1850 further attempts have been made to explore the 
narrowest part of the Isthmus of Darien, between the Gulf of 
San Miguel and Caledonian Hai'bour ; and their results, although 

♦ " A Berlin, ce 12 Aottt, 1851. 

" Malgr€ mon &ge ant^ilavien, j'ai conservi^ le courage de mes opinious. . . • 
Je d^slrerois bien que vous puissiez faire panrenir rhommage de ma vive recon- 
Daissance 2i M. le Capitaine Robert FitzRoy, pour la bienveillance qu'il m'a 
marquise dans sod intc^ressant Memoire— On the Great Isthmus of Central America 
— (Journ. of the R. Geog. Soc., vol. xx., partii., p. 181), k I'egard de mes plus 
anctennes inspirations sur le port de Cupica et le Rio Napipi. II croit que j'ai 
devine juste. Peut-^tre le Capitaine FitzRoy auroit il aussi quelque plai&ir & 
e'tudier le carte trSs d^tailMe (de toute la province de Choco) ^ue j*ai puhliee en 
1827, dans TAtlas geographique et physique de la grande e'dition de mon Voyage 
aox Regions Tropicales (planche 23). 11 y trouverait un croquis de la cote de 
Cupica que je dois k Thabile gdographe Esp^^niol Don Felipe Bauza. II est triste 
de voir qu'on hasarde de grandes sommes d'argent, et commence k couper des 
canaux, avant d'avoir examine et soumis k des niesures astronomiques et hypso- 
m^triques les autres points dont la locality a ^te d^sign^ par moi d^ Tann^e 
1810. La v^rite se fait jour avec lenteur. 

•* Agr^ez, je vous supplie. Monsieur le Chevalier, I'expression de ma haute con- 
sideration. 

•* Votre d^vou^ et tr^ obedient serviteur, 

** Le Babox de Humboldt." 

t Don Juan de Dios Ulloa, Quibdo, Sept 6, 1852. 

X Any one who wishes for more information respecting the Atrato and Cupica 
line may find the question examined in the twentieth volume of this Society's 
Journal, Part II., pp. 161-IS9. 
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but imperfect, are most important. To say the very least, there 
is no argument in favour of the Atrato and Oupica line vrbich 
may not now be urged with greater force in advocating the 
superior advantages of a line^ across Darien, the character of that 
place being so nearly ascertained. 

And here let a passing remark be permitted with reference to 
any possible competition of canals — that the greater opening must 
become the world's thoroughfare. 



^Vhen formerly discussing this sulyect, a strong conviction 
remained on all our minds that Darien should be surveyed 
without delay. The illustrious Humboldt assuredly did not state 
that he was " thoroughly satisfied that the Isthmus of Darien is 
superior to any other portion of the entire neck for a canal " on 
insufficient grounds. No one can approach the extensive know- 
ledge of Central America, and comprehensiveness of intellect, 
possessed by the great cosmographer ; but as no human authoritj 
IS infallible^ let us proceed to examine critically the facts and 
arguments more recently laid before the public in favour of a 
Darien canal, without locks, for the largest ships in the world. 

Some topographical details shall now be submitted which will 
ask for the special attention of critical geographers. 

In tracing, or attempting to trace, the routes of recent travellers 
in Darien there is extraordinary difficulty, although the locality 
in question does not exceed a space of 40 miles by 30. Strange 
to say, the routes of the old bucaniers, of Dampier, Ringrose^ 
Sharp, Wafer, and Davis, the inland journey of that remarkable man 
Paterson,* and of the Spanish officer Don Manuel Milla de Santa 

* Paterson says, '* In our passage from Caledonian Harbour, we hare six 
leagues of verv good way to a place called Swetee (Chueti?). From Swetee to 
Tubuganti we have between two and three leagues not so passable, by reason of the 
turnings and windings of the rirer. At Tubuganti there is ten feet of high 
water," &c. 

Paterson visited the Indian Cacique, ten days' journey from Caledonian Harbour, 
with Capitan " Andrews " (probably at " Ponca "). See Wafer. 

Bucaniers of America, — ^^ovage of' Captain Sharp, — *• We marched at first through 
a small skirt of a wood, and men over a bay almost a league in length. After t^ 
we went directly up a woody valley, where we saw here and there an old plantation 
and had a very good road to march in. There we came to the side of a river, 
which in most places was dry, and built us houses, or rather huts, to lodge in. 
(Anaehacuna ?) 

*' The next day of our march we mounted a very steep hill, and on the other 
side, at the foot thereof, we rested on the bank of a river, which Captain Andreu 
told us did run into the South Sea, being the same river on which the town of 
Santa Maria was situated. 

** Hence we continued our march until noon, and then ascended another mean- 
tain, extremely higher than the former. Here we ran much danger oftentimes, 
and in many plaoii the mountain beingso perpendicular and the path so narrow 
that but one man at a time could pais. We i^^ved by the dark of the same evening 
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Ella,* can be followed on the old Spanish maps, but not in our 
modem ones, even the best; while there are no data hitherto 
published that afford more than a guess at the tracks of modern 
explorers after leaving the sea-coast. Mr. Gisborne has com- 

Ciled, or rather copied, the principal part of the map, on which 
e has i>hown, in red, those portions which he himself saw and was 
enabled to lay down. No surveyor who reads his Journal and 
Report can doubt tliat he has given eye-sketches, aided by com- 
pass bearings and estimated distances ; but the estimation of a 
practised eye is not to be undervalued. Dr Cullen can be traced 
up the Tuyra to Yavisa, and up the Paya ; also up the Savana, 
but no farther inland. 

Tlie state of our geographical knowledge of that exceedingly 
interesting region is the following : — 

All examinations, all surveys, of the Great Isthmus were made 
by Spain alone, while she held the country (till the years 1821-31). 
Very good maps of much of the Spanish territory existed at that 
time : but they have been copied and recopied by all manner of 
hands ; scales and bearings have been altered, not intentionally, 
but by mistake ; names omitted or mis-spelled ; and absolute 
longitudes applied erroneously Thus good original work came 
to be so deteriorated by its transmutations as to be almost useless. 
No surveys need be better than some of the Spanish works 

to th« other side of the mountain, and lodged again by the same river, having 
marched that day, according to our reckoning, about 18 miles. 

** The next morning we marched all along the river afore- mentioned, crossing 
it of^u, almost at every \ mile— sometimes np to the knees, and at other times 
up to the middle, in a very swift current. 

'* At the distance of ^ a mile from this place lived the king or chief captain of 
these Indians. About 9 we continued our march along the banks of the river 
above mentioned. 

'* The next day about eighty men embarked in fourteen canoes to ^ down the 
river. At the distance of almost every stone's cast we we^e constramed to quit 
and get out of our boats, and hale them over either sands or rocks ; at other times 
over trees that lay cross, and filled up the river, so that they hindered our navi- 
gation — ^yea, several times over the very points of land itself. That niirht we 
built ourselves huts to shelter in upon the nver side, and rested our wearied limbs 
until next morning. This being come, we prosecuted our journey all day long 
with the same fatigue and toil as we had done the day before. 

" The next day the difficulties of the way were intolerable. That night we 
rested in huts. 

" The next day we continued our navigation down the river, and arrived at a 
beachy point of land, at which place anomer arm joined the same river. Here the 
Indians rendezvous. 

*' We departed thence early the next morning, the last dav of our march. Unto 
the point above mentioned the Indians had hitnerto guided oar canoes with long 
poles or sticks, but now we made ourselves oars and paddles to row withal, and 
thereby make what speed we could. About midnight we arrived and landed at 
the distance of ^ a mile, more or less, from the town of Santa Maria. 

'* The river at Santa Maria is twice as broad as the Thames is at London, and 
floweth above threescore miles upwards, rising to the height of 2^ fathoms at the 
town itself." — Bucanien of America, 1695, Part IV.p.\2 {Sharp's Voi/age), 

* March 13, 1788. 

VOL. XXIII. N 
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undertaken towards the end of the last and during the beginning 
of this century. Methods and instruments were used by Tofino, 
Malaspina, Espinosa, Bauza, C6rdova, and others, tnat were 
not adopted it known by French or English surveyors until 
afterwards. Triangulation without the compass, bases obtained 
by angular measurements of known objects,* and the most per- 
fect style of plan-drawing, on true principles, were practised l>y 
Spaniards before this century commenced. 

The south coast of the Great Isthmus and the interior of Darien 
were not explored and mapped sufficiently, because of the hostile 
Indians, and political reasons connected with the gold-mines in 
that district. There was also another source of error in that par- 
ticular vicinity which has only recently been eliminated, namely, 
the great difference of longitudes, according to the maps, between 
places on opposite sides of the Isthmus vniich are really in the 
same meridian. This amounted to more than 30 miles along all 
the coast from Chiriqui to Darien with respect to tlie jcorrespond- 
ingsouthern coast-line. 

Thanks to the far-seeing and indefatigable Hydrographcr to 
the Admiralty, Admiral Sir Francis Beaufort, the British surveys 
have included much of the coasts of Central America, and they 
are now placed in relatively correct positions on our latest maps. 
Having therefore exact coast-lines, or boundaries, we can avail 
ourselves more readily of much Spanish interior detail ; but it is 
exceedingly difficult to get at the oritjinal works. 

A very neatly engraved and apparently complete map of the 
Isthmus has been lately published at New Orleans by Dr. Auten- 
reith, but in reality it is only a copy of Spanish documents and 
recent surveys made by Eiigknd— it is not an original work. 
There are in this country at present more materials for a map of 
Darien than exist elsewhere. Bauza brought copies of all the 
Spanish- American documents to this country, with many original 
maps ; but there is still a great extent, nearly all the interior of 
the Isthmus of Darien, unexamined by the eye of a surveyor. 

In the last century (1780) a Spanish party of five engineers and 
surveyors, under Donoso, escorted by a large body of troops,! was 
stopped by the Indians in the Chucunaque river, and obliged to 
return without executing their orders to survey the region near 
Caledonian Harbour ; and tliis was the last attempt by Spain, or 
by any one^ to make a regular survey of the interior of that pari 
of the Isthmus. 

In the valuable collection of Mr. Arrowsmith are many Spanish 

* Masthead angles were taken in Cordova's Voyage, 17S5-6. 
t Four hundred. 
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documents, among which one plan, dated 1774, shows all the 
Spanish establishments, military and religious, as well as mining, 
at that date, in Darien. Others show details of a previous cen- 
tury, and a few give the earliest settlements of the 16th century. 

And here allow one word to be said of the injury to truthful 
geography caused by copying old materials without acknowledg- 
ment, or by adding imaginary topography without explanation. 
The map by Dr. Autenreith has much the appearance of an 
exact survey ; there is no distinction made between those parts for 
which there is authority, and those which are partly the results 
of imagination f the interior hill work). 

The public in general being unaware of the authorities for 
a map, the mere copyist is«often supposed to be the author of the 
work. Maps or charts that are not original ought always to show 
from what data they have been compiled. 



In order to assist in now forming a correct opinion of Darien, 
a retrospective hbtorical glance at a few points is necessary . 

The first settlement in all America was founded in 1509 at the 
mouth of the Atrato. It was called Santa Maria el Antigua. 
The next settlement on the Isthmus was at Ada, or Agla, in 
1514, a few miles inland* from that port or bay now famed in 
history and romance, called by Paterson Caledonian Harbour. 
It was from Agla that Balboa crossed to the South Sea, and that 
the earliest expeditions to Peru were despatched. 

In 1532 these two settlements were abandoned, and their popu- 
lation transferred to Nombre de Dios and Panam^. This is said 
to have been done on account of the unhealthy site of Santa Maria 
el Antigua, surrounded by marshes and mangrove jungles ; but 
why Agla was abandoned does not appear, except by Paterson's 
narrative, whence it may be inferred that the settlers there were 
harassed by the Indians, and were too far from the sea shore. 
Besides which, as intercourse increased with places on the Pacific 
coasts, it became, no doubt, more convenient to have a principal 
rendezvous on the southern shore, more accessible from the Pacific. 

In those early days so famed was Darien for gold, that the 
province was called "Golden Castile"t (Castilla de Oro). It 
was the principal portion of that " Tierra Firme," so famed after- 
wards as the " Spanish Main," the real " El Dorado" to which 
Sir Walter Raleigh went in 1517-8, Sir Francis Drake in 1557, 
troops of Bucaniers in the seventeenth century, and the Scotch 
Colony in 1698. 

♦ Five leagues from the shore.— Sp. MS. 

t The arms of Santa Maria el Antigua were a golden castle between a jaguar 
and a puma. 

N 2 
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Repeated aggressions on this auriferous district, where abun- 
dance of gold was procured by black slave labour, after the 
aborigines bad been diminished in numbers by oppressive cruelties, 
induced Spain to close and abandon the mines for a time (early 
in the eignteenth century) — even those famous ones in the moun- 
tains of Espiritu Santo, near Cana, from which alone more gold 
went through Panamd in a year than from all the other mines of 
America taken together. These Cana mines were sacked in 
1702 and 1712 by English, in 1724 by French, and by the Indians 
in 1727. Nevertheless in 1774 the mining operations were agsun 
going on, having been re-established a few years previously. 

When Cana was taken by the expedition (as narrated by Davis) 
sent from Jamaica, by Colonel neckford, in 1702, there were 
about " yOO houses" (probably most of them mere huts) : there- 
fore the population could hardly have been less than 3000 at that 
time. From 1719 to 1727 there was a great and general resistance 
of the Indians, who atta( ked the Spaniards in all directions, and 
drove them out of all the detached settlements. Some years 
afterwards peace was made (in 1740), missions of the Jesuits 
advanced among the natives, and by their aid not only much 
topographical knowledge was acquired, but Spanish settlements 
in the interior were renewed and mines worked.* But the Indians 
again rebelled : therefore small forts were re-established at Yavisa, 
Molineca, and Santa Maria Real ; with a new post (in 1780) at 
£1 PrincipCy or Ocubli, from which a road was cut by Arisa, 
leading towards Caledonian Harbour. Tlie fort " El Principe" 
does not apjiear in the Spanish MS. map of 1774: it was built 
about 1785, when the Spaniards had again advanced into the 
interior Indian territory. 

In 1788, Milla de Santa Ella, an officer of Spain, went from 
Caledonian Harbour to El Principe direct by the road then 
recently opened by the Spaniards ; but as he did not think it 
advisable to return the same way, he went down the Savana, 
and up the C'hucunaaue to the Tubuganti and Chueti rivers, 
whence he crossed to his station at Caledonian Harbour by the 
same route, undoubtedly, that Paterson traversed on his visit to 
the Indian great Chief at Ponca, in 1698.t 

• The Jesuits were expelled in 1767. 

t 1788, March. — " Sunday, the 2nd of the present month, I left Carolina at 
6 A^jf., accompanied by the Indian Suspaui, captain of the village of Sucubti, and 
two of his comrades, with the linguist, commencicg the journey by following up 
the waters of the Aglatoniate, witn many and repeated crossings, until we arrived 
close to the Cordillera, where the Indians of Chueti have a small house that serves 
as a hostelry to the above-mentioned Indians and those of Sucubti, who are the 
usual traders to Carolina by this road. From Carolina to this place the distance is 
2^ leagues, little more or less. Upon arriving at a place they call the Two Mouths, 
it is necessary to follow that on the right hand, which in the dry season is quite 
dried up ; and the better to know the place, one will meet an Indian shed covered 
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In 1 790, a treaty of peace was concluded between the aborigines 
and the Spaniards in Darien, at which time the garrisons were 
withdrawn from Caledonian Harbour, Principe, and other places ; 

^ith plaDtaiD leaver, and at a little distance from this, in the line of the Cordillera, 
^will be seen a nmaller hill (elevation ?) than those (that ?) to the right. Up to 
this there will be found water in this branch of the river, which has in some places 
a bottom of sand, and in others of shells, whilst higher up there are stones and 
pebbles. Taking care, after recognising these marks, to keep to the right of the 
riyer, the path or trail leadiug to the above-mentioned hostelry, which is from 16 
to 20 yards from the river, will be found : from thence the road over the Cor- 
dillera, from N. and S., cannot be missed, since, after crossing three or four small 
rivulets, or rather crossing the same one three or four times, with a little care a 
broken bank will be found on the right hand. This is where the path over the 
Cordillera commences, and it is as wide and trodden as if it were made bv our 
people (Spaniards). The whole ascent is rather steep, and half-way up a fallen 
trunk of a tree stops the path. From this place fuay be seen the sea (Pacific ?) and 
Carolina. 

** Following the path to the right, and avoiding that on the left, which leads to 
Choeti, the mountain is crossed, Uie descent of which on the other side is more 
gradual and sloping. At its foot the River Forti (Morti or Moreti ?) unites with 
the Sucubti. Following the Sucubti down to the Si, after two or three hours of a 
g(x>d road, a plantain ground and a very small hut will be found ; in half an hour 
another, both on the right hand ; and in another hour a third, on the left hand 
side. ^ league lower down, on the left hand, will be met another, larger than 
the rest. In this house I stopped to rest, having arrived about two o'clock (p.m.), 
and, after resting awhile, I proceeded by a road which is at the back of it ; and 
ascending a rooontain, the path over which cannot be missed, it is so beaten, I 
descended again to the river, which has here many rocks. 

^ Taking care not to lose sight of the river, the^-e will be seen, first, an Indian 
hut, then another, and then the village of Sucubti. This village consists of six 
houses together — those above mentioned — and two or three lower down. It may 
have about thirty Indians capable of bearing arms, a few more women, and sixty 
children. 

" Monday^ 3rd. — I stopped at this village all day. 

** Tuetduif, 4th. — I started at daybreak, accompanied by the captain and two 
of his Indians, and followed down the river over level ground, and through an 
open forest ; and abont 10 a.m., after having proceeded about 2 leagues, we left 
the river altogether, following a path to the left All the rest of this day we 
walked through a forest exceedingly level and open ; here the Indians of Sucubti 
hunt, on account of tlie abundance of all kinds of game. At abont 5^ p.m. we 
halted at a rivulet, which had scarcely water enough to satisfy our thirst. 

" Wedneaday^ 5th. — We pursued our journey through the same forest, and at 
10 o'clock we again fell in with the Sucubti. As soon as we arrived at this place, 
the chief told me that we could not proceed till some Indians should come with 
their canoes, to carry us down a short distance to the road that the Spaniards 
had opened (Arisa's road;. 

" Thursday, 6th. — Four canoes arrived with eight Indians, who, as I understood, 
were allied with the rebel Chucunas; and 1 found they were not of those who 
had entered into the peace with us, but were always watching to attack any of our 
people who might stray into the bush from the establishment of Port Principe. 
At 10 A.M. we embarked on the river, and alx)ut 2 leagues lower down we halted 
at the road that they call Arisa's. 

•* Friday f 7th.— At daybreak we proceeded along the road opened by the Spaniards, 
and after 3 hours' walk we crossed the Chucuna River by a bridge, and arrived 
at the island where Don Luis de la Carrera was (lately) emcamped. Here we 
found tracks and recently-erected sheds of the Chueunas, wliereat (the chieO be- 
came alarmed ; and to conduct me the more safely, he went before with the other 
Indians, I following a good distance behind until we passed the other branch of 
this river, lately named La Paz. 

" About 
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Yavisa then becoming the seat of local authority, as it has since 
remained. From the time Spain lost her American dominions. 
New Granada has included Darien ; but the Aborigines have held 
their ground on the Isthmus. No mines have been regularly 
worked. A few gold-washers only have firequented the rivers in 
the dry season. The very sites of villages, and the actual locali- 
ties of mines, have been overgrown by the thick underwood of 
tropical vegetation, and, except by tradition among the Indians, 
their places are forgotten. 



So much has been published lately about the unfortunate Scotch 
Colony, that, however interesting the subject may be, only one 
or two remarks shall be here made in passing. 

Paterson, its originator and founder, had himself visited the 
West Indies, was personally acquainted with some of the Bucaniers, 
and had gathered a great deal of information, especially from 
Wafer. He had acquired ample local information befiu^e he un- 
dertook his great enterprise. Ilis was no wild or vague specula- 
tion, though unsuccessful. It was the creation of the same mind, 
of the same original genius, that planned and founded the Bank 
of England. But his Darien enterprise had inherent and radical 
defects, which chiefly caused its ruin. He invaded a country 
claimed by Spain, then at peace with England ; he had no com- 
mission from his Sovereign to act hostilely; and there was no 
settled organisation with respect to conduct and discipline among 
the colonists. Whatever harsh orders or cruel disappointment 
took effect, it was not to the jealousy of the East India Company, 

** Aboot 5 in the evening I had the felicity to arriye at Puerto Principe, where 
the said chief (Suspani) advised that we should return by the river Savanas, 
Chncnnaaua, and Subganti, coming out at the village of Chueti, a short day's 
distance nrom Carolina, which plan appeared the best to Don Andres de Arisa, 
Commandant, who considered it attentively. 

" lOth, — I proceeded on my return back by the route above mentioned, and was 
two days on my way to Yavisa, as we only went when the tide permitted. (Cha> 
cnnas Indians having followed their tracks, Suspani alone went forward to the 
mouth of ihe Subgnnti, and thence to Carolina, with the dispatches. Milla re- 
turned to Principe, and thence by way of Panama to his station at Carolina.)*' — 
CvlUn*8 Isthmus qjf Darien^ 2nd edition, 1853, pp. 193^7. 

In a diary signed by Antonio Velasquez, at Ssm Fernando de Carolina, mention 
is made (Dec. 30, 1787) of the Indians of the Chuquanaqua being still rebellious, 
though willing to enter into the peace ; from which it may be in/erred that they 
and Uie Chucunas Indians above mentioned by Milla were the same tribe, and that 
the river Chucuna is the Chncnnaque. 

The route proposed by Ansa, from information given to him by Suspani, and 
the same by which Suspani guided Milla, was to ascend the Aglatomate one hour; 
then to ascend the ravine of the Cordilleras to the head waters of the Sucubti, an 
eight hours* journey ; then to go down to the Chuquanaqua, half a day by water 
and one day by land, and turning to the right fbr six hours, over ground quitu 
level, to reach Principe. — CuUerCs Darien^ 2nd edition, 1853, p. 49, 50. 
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alone, that the Scotch Company should have attributed their 
&i1ure and extraordinary disasters. 

It is remarkable that, although the first and second expeditions 
of the Scotch to Darien failed miserably, there was still so strong 
a desire to persevere, even among those who had suflered very 
severely, including Paterson himself, that a third enterprise 
was undertaken (by the gallant Campbell, of Finab), which was 
subsequently expelled by an overpowering^ Spanish force that in- 
vested the place by sea and land. The squadron came from 
Cartagena ; but the land forces from Panama, across the Isthmus. 

A halo has lately shone around the Scotch, enterprise, in conse- 
quence of the interest excited by the work of the justly lamented 
Eliot Warburton, called ** Darien." So keenly had that author 
himself entered into the subject, that he was actually about to 
explore the mysterious barrier personally, when lost in the Amazon, 
mail steam-ship. 

The examination of no traveller, except Humboldt, previous to 
1850, induced a belief that a canal might be cut directly through 
Darien. Dr. CuUen s personal inspection of Caledonian Harbour, 
and of the Savana river, with their neighbourhood, added to the 
information he obtained orally and by reading, led him to the 
conclusion, that the lowest summit level between those places did 
not exceed 3()0 or 400 feet, while it might be very much less. 
Feeling so confident that a lower level existed, he went there again 
to explore ; but while collecting further information and arrang- 
ing preliminaries, at Bogota, the seat of Government in New 
Granada, Mr. Gisborne (an engineer employed by Messrs. Fox 
and Henderson) made short excursions from each side of the 
Isthmus, which satisfied him that the lowest summit level does not 
exceed 160 feet above the sea. 

According to the most authentic map of this district, Mr. Arrow- 
smith's last printed, not yet published, the distance across in a 
direct line — between deep water on each side — ^is about 33 miles. 
The windings of a canal may require nearly a third more, and, if 
so, the whole distance to be canalised is about 40 miles ; a shorter 
distance than can be found elsewhere. 



It is to be regretted that Dr. CuUen has not yet published any 
sketch of his tracks across the Isthmus of Darien. He stated, in 
a letter to the ' Times' (of February 16, 1853), dated February 14, 

'* Npt satisfied with crossing tlie Isthmus ODce only in 1849, I returned 
a^iii from the Atlantic to the Pacific, having cut a picadura, or track, for 
myself, through the bush, from Port Escoc^ to the river Savana, which I 
navigated always, except on one occasion, alone ; paddling myself in a small 
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canoe. In 1850 I again crossed and recros.«ed this part of tlie IsiIudus; and 
again, in August and September, 1851, 1, at different times, and in different 
lines, crossed from the Savana river to the sea-beach on the Atlantic.** 

Of such repeated explorations in so interesting a di^^trict, we 
have not yet been favoured with the details and itineraries. Id 
trying to trace some of these journeys, we are stopped by per- 

J)lexins doubts. But we owe Dr. CuUen much for valuable in- 
brmation gleaned from archives, maps, books, oral accounts, and 
his own personal observation. He was certainly the originator 
of the statement in 1850, that between Caledonian Harbour and 
the Gulf of San Miguel, a comparatively low summit level exists. 
We owe him too much for these important benefits to criticise 
unnecessarily. Not only has Dr. Cullen's statement been cor- 
roborated by Mr. Gisbome, but a much lower summit level is 
said to have been discovered, one not exfieeding 160 feet, while it 
seems probable that point is not the lowest. 

Mr. Gisborne's examination of the principal features of this 
line across Darien, however incomplete, is a material advance 
towards certainty. We have his two bases of operations, at 
Caledonian Harbour and San Miguel (entrance), nearly determined 
by recent Government surveys, and we have his character as a 
guarantee for the value of those details which he has given in his 
" Report.'* There may be a few miles of distance to settle, and 
there may be doubts whether the river near his watershed, or 
summit level, called by him Caledonia^ may not be another river, 
perhaps the Chucunaque, or one of its tributaries ; and, moreover, 
that the range of heights supposed by him to separate those rivers 
is not truly placed, while his nver Caledonia (otherwise the Golden 
river, or Aglatomate) winds through a more northerly area. But 
these are trifles compared with his barometric measurement of the 
summit level, and his own overlapping eye views of the country 
which he did not traverse. 

If indeed the mouth of the Savana be not accurately laid 
down, or assumed by him ; if it be much farther west tlian he 
supposed, his surveys may not have overlapped ; and he may have 
looked across two different plains ; in which case there may be 
yet another ridge or watershed between the rivers which he actually 
touched. The expedition employed by our Government to survey 
this coast did not examine the mouths of rivers running into San 
Miguel. Only the wci^teni \mn of that gulf wur^ t'x^iniiijcd, in 
continuing the coast Hue. Uunce the jH>.§iiion uf the 8avima may 
be less accurately known than h generally sunnMu^ii^ 

It is hardly necessary to remark here f^ "^f^pomtetli 

observations for hintuJe, longitude, nccimtle 
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triangulation, requires more time and instruments than can be 
carried in a hasty scramble through a wild country.* 

Mr. Gisbome s examination of the geology and mineralogy is 
valuable. Far from discovering any remarkable impediments to 
cutting a canal, he states that there are no particular engineering 
difficulties with respect to the ground^ that tnere is much stratified 
shale-rock, easy to quarry, and fit to line a canal. There is 
abundance of fine timber. Mangrove forests, rather than jungles, 
surround the waters of the gulf. Densely matted underwood 
follows on drier ground ; and tnen, on the elevated country, there 
are magnificent timber-trees very little encumbered by under- 
wood. 



Having thus endeavoured to take a general view of this ques- 
tion, we may perhaps ask ourselves what are the greatest impedi- 
ments to the excavation of a canal — impediments exceeding those 
that would attend any corresponding work in Europe ? 

Supposing that political arrangements are satisfactorily com- 
pleted, the claims of other parties compromised or barred, and 
adequate (xmds disposable, the only peculiar and important impedi- 
ments will be two — the natives and the climate. The native or 
Indian question, as connected with the independence and rights of 
the aborigines, should be considered deliberately. That the Indians 
may be overawed and conciliated by proper management there is 
no doubt; but their reasonable claims must be satisfied, irrespec- 
tive of all jurisdiction assumed over them by New Granada — a 
jurisdiction which the natives of Darien repudiate. Fair dealing, 
while an overpowering force is in sight, will prevent any attempt 
to have recouree to arms, or to molest the parties employed about 
a canal, and would therefore obviate any irritating and probably 
prolonged guerrilla hostilities. 

* '* Hydrographical sarveys are always tedious and laborious, but they are 
peculiarly so on a coast like that of New Granada, where heary snowers of rain 
are foUowed by the sudden appearance of the sun» and noxious vapours which 
such exchange produces ; where muddy man^ve swamps, swarming with alli- 
gators and generating unhealthy miasmata, line the shores for miles together ; 
where in some places musquitoes are so numerous, that the surveyor requires more 
than human patience to endure the stings to which he is subjected ; and where 
the nights are so hot and oppressive, that sleep is sought in vain. 

** A chart may seem to be very simple to those who are not aware of the skill, 
diligence, and expense required to complete it ; but those who have watched its 
progress, and the amount of labour required to finish even a small piece of such a 
delineation, look upon it with different eyes, and are able to appreciate the vast 
treasures which the Hydrographical Office, by its publications, is constantly offering 
to the public 

** We carried on our surveying operations along the coast of Panama and 
Darien until the rains, towards the end of April, began to be sojncessant, that we 
were compelled to discontinue our task, aud go back to Panama/'— Neemamr, vol. i. 
p. 139. 
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It is estimated that there are about 5000 independent Indians 
on the Isthmus E. of Costa Rica. Of these it may be presumed 
that there are not 2000 capable of bearing arms ; a small num- 
ber when dispersed in the highlands between Costa Rica and 
Choco, but quite enough to molest small parties of workmen very 
seriously. 

For defensive purposes, as well as for the general order and 
discipline of very large bodies of labourers, in a wild country, 
some degree of military organization and an acquiescence in 
military discipline would seem to be indispensable. 

Whether convicts might be employed advantageously may be a 
subject for grave consideration. In clearing the wood of a tropical 
forest, and exposing ground to the sun's rays for the first time, 
much pestilential sickness may be caused, as has been repeatedly 

f roved (at Pulo Penang, Fernando Po, and many other places) . 
t cannot be doubted that convicts would be peculiarly liable to 
the influecce of such diseases, and therefore it might.be unwise 
to make such an experiment. Natives of tropical climates, or 
Chinese, would probably be able to stand the malaria of newly- 
cleared ground far better than Europeans. 

The most formidable, because permanent and inemediable, 
obstacle is unquestionably the climate. There is no doubt that 
rain prevails about two-thirds of the year even on the liigher 
grounds of Darien, while it is no less certain that in the Gulf of 
San Miguel (where mangrove jungles bound low muddy shores, 
and the great fall of tide exposes extensive mud banks) there is a 
continued succession of rains, more or less heavy, except during 
short intervals. Examine any travellers' accounts, read their 
narratives — they themselves bear witness to the undeniable fact, 
although in geveral terms they may say there is not so much rain, 
and it is not so unhealthy as has been supposed. 

Many Europeans state they did not suffer, although much and 
continuously exposed to the rains and heat. Active and temperate 
men have not found the climate very detrimental. Persons who 
have had many years' experience there assert that care and regu- 
larity will ward off sucn attacks of fever or dysentery as are 
common among thoughtless Europeans unaccustomed to tropical 
regions. 

It is possible that the great rise of tide on the S. side of the 
isthmus may tend to purify the air on its shores, and this effect, 
in such a place as San Miguel Gulf, may be very beneficial. 

On the Atrato — at Chaeres — at Portobello — and other noto- 
riously unhealthy places, there is little or no rise of tide ; and 
the air among the mangrove jungles becomes at times pestilential. 
Seemann, in his * Voyage of the Herald,' recently publislied. 
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gives so correct a description of such places, that it deserves atten* 
tion. He says (vol. i. p. 249), — 

'* The sea-coast, and those parts influenced by the tides and the immediate 
evaporation of the sea, produce a quile peculiar vegetation, which is generally 
characterised by a leathery, glossy foliage, and leaves with entire margins! 
In all muddy places, down to the verge of the ocean, are impenetrable 
thickets formed of mangroves, which exhale putrid miasmata and spread sick- 
ness over tlie adjacent districts. Occasionally extensive tracts are covered 
with the * Giiagara de puerco,* its fronds being as much as 10 feet high. 
Myriads of musquitoes and sandflies flll the air. Huge alligators sun them- 
selves on the slimy banks, lying motionless, blinking with their great eyes, 
and jumping into the water directly any one approaches. To destroy these 
dreaded swamps is almost impossible." 

Again (p. 251, 252) he says, — 

'* Forests cover at least two-thirds of the whole territory. The high trees, 
the dense foliage, and the numerous climbing plants, almost shut out the rays 
of the sun, causing a gloom which is the more insupportable as all other 
objects are hidden from view. Rain is so frequent, anci the moisture so great, 
that the burning of these forests is impossible." *' From reading the highly 
coloured accounts with which many travellers have endeavoured to embellish 
their narratives, the European has drawn, in imagination, a picture of equi- 
noctial countries which a comparison with nature at once demolishes." 

Speaking of the " vegetable ivory,*' and referring to the climate, 
Mr. Seemann says (p. 222), — 

** It grows in low, damp localities, and is diflTused over the southern |)arts 
of Darien and the vicinity of Portobello, districts which arc almost throughout 
the year deluged by torrents of ruin, or enveloped in the thick vaj>our that 
constantly arises from the humidity of the soil and the rankness of the vege- 
tation." 

Describing the appearance of one of these mangrove forests, as 
tliey may be called, the same author observes (p. 73) : — 

" The trees were actually in the water. The tall mangroves, with roots 
exposed for 12 or 14 feet, formed a huge tangled trelliswork, from which the 
tall stems rose to a height of 60 or 70 feet" 



Much may be done towards the preservation of health, as well 
as personal comfort, in such regions, by erecting extensive tempo- 
rary sheds — on a wide scale — over places where work of any kind 
is going on. Materials for such sheltering roofs are abundant, 
and to be had for the cutting. 

The effects of such a climate must, of course, increase the 
expense and diminish the durability of all engineering works. 
The process of " unwatering,^' as well as excavating, must be 
impeded to an extent that engineers in England can hardly 
realise in their estimation, unless they have witnessed a tropical 
rainy season, with its effects upon man and his operations. 

By apportioning work according to the seasons, and keeping 
men regularly but cautiously employed, under shelter' from rain 
or sun as much as possible, the difficulties attendant on the nature 
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of the climate may doubtless be overcome considerably. Any 
amount of shelter from rain, and any number of fires, can be 
easily provided in a country where wood is a positive encumbrance 
— absolutely a nuisance. 

By clearing and burning, the climate may be improved, 
insects and noxious creatinres scared away or destroyed, and the 
surface of the ground prepared for beneficial cultivation. But the 
fact must not be lost sight of, that the first exposure of ground to 
the sun in low latitudes iias often been attended with the generation 
of fatally pestiferous malaria. 

Great works have been effected on the Isthmus in times past ; 
there are more powerful means of execution now. From the 
^^ Desague^* and the Pyramids we may turn to the Panama Rail- 
road, and reflect that the resources of the world are at the com- 
mand of British capital. 



In concluding this sketch, already too long for the allotted 
time, but too brief and imperfect to do justice to the important 
question of which it is a mere outline— only a few more remarks, 
even of a general character, can be permitted. 

In deciding on the dimensions of a ship-canal, it will be neces- 
sary to allow width for the passage of the largest ships in opposite 
directions, and depth enough to ensure their floating at all times, 
even when some amount of detritus may have been swept into the 
cutting and there temporarily accumulated. Such dimensions 
should not be much less than •200 feet wide, and 30 feet deep, at 
the northern entrance, nor than 300 feet in width, and 50 feet in 
depth, at the southern termination. 

Mr. Gisbome's estimates (pp. 28, 29 ; Journal, p. 231, Report) 
refer to a somewhat different hypothesis, one that seems not strictly 
reconcilable with the case ; and the engravings of his sections in 
the^rs^ plan have not perhaps been corrected by himself, as they 
show the tide-levels somewhat incorrectly, on the Atlantic side. 
The supposition above referred to as described by Mr. Gisbome, 
IS that the canal will have a horizontal bottom, and tiiat there 
will be about 1 1 feet greater depth at one end than at the other. 
Now it appears certain, that if a canal, every where 30 feet deep 
at low water, open at one end into a sea where there is very little 
variation in the level, and at the other into an ocean which rises 
and falls about 20 feet, the mean level of both seas being nearly 
the same, there must be a depth of 50 feet from high-water-mark 
to the bottom at one end, and 30 feet at the other ; the bottom of 
the canal being not horizontal, as Mr. Gisbome supposed, but 
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haying a gradient, or gradual slope or rise of about 10 feet in the 
length of the canal. This will materially affect the estimates. 



The peculiarity of the tides would somewhat resemble that of 
the Narrows, in the east entrance of the Strait of Magellan, 
where the tides of the Atlantic encounter those of the Pacific 
Ocean in a very remarkable manner, making high water or full 
sea at one and the same time (nearly), yet rising and falling 7 
fathoms on the one side, and only 1 fathom on the other. Of 
course rapid streams are caused each way — very useful to navi- 
gators. 

However theoretically true may be the mathematical results 
obtained by Mr. Gisbome, aided by Professor Stokes, from the 
data assumed, it may be premature to rely on any calculated 
degree of velocity in the current caused by tidal action through 
such a canal ; because the windings cannot yet be determined, 
nor the length of the canal, on which will depend the amount of 
friction, and the consequent retardation of the movement of water 
from one direction towards the other. It does not appear im- 
probable, that when once a free passage is opened from sea to sea, 
the tidal action will cause a more rapid current, and therefore a 
greater scour, than is anticipated. Such an effect would be highly 
beneficial, prorided that the bars, certain to be caused near the 
entrances, be duly foreseen and guarded against, or cleared away, 
as they grow. 

A peculiar advantage connected with the Gulf of San Miguel 
deserves notice. 

'I here is no port in the Central or Southern Pacific Ocean in 
which docks for large ships could be constructed with less difficulty, 
except from climate, than in that particular locality. Great rise 
of tide, Hpacious harbourage, abundance of timber and stone, cheap 
provisions, and any number of American, or Chinese, labourers 
are the special facilities. It should be considered that there is 
no frequented port in the Pacific Ocean, between the tropics, or in 
the Great South Sea, where the tide rises sufficiently in a good 
harbour to admit of the construction of a large dry dock (without 
the aid of expensive steam engines), and that there is actually no 
dock for a large ship on that side of the world, except one, now 
nearly completed, at Sydney. It is scarcely necessary to observe 
that each succeeding year renders the want of dry docks in the 
Pacific more keenly felt, because the number of large steamers 
increases so rapidly. 

Any such docks should be surrounded, not covered (unless at 
a considerable height), by ample roofing, so that all works neces- 
sary might be carried on irrespective of the weather. The utility 
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of such an undertaking would be so great, that undoubtedly the 
projectors of the ** Gigantic Canal" will not omit to plan docks on 
a scale corresponding. 

We can hardly quit this subject without referring to the clium 
made by the Panamd Railroad Company to bar all other parties 
from efiecting any means of transit across the Isthmus included 
in New Granada. According to the old Spanish boundaries, as 
shown in numerous maps, the province of Panamd is separate and 
distinct from that of Dariun; but the Government of New 
Granada have nevertheless caused their deed of grant in favour of 
Messrs. Fox, Henderson, Brassey, and Cullen, to be so worded 
as to save the claims of some otner gi'antees, and thus to leave 
open a source of detrimental litigation. 

A French Company has lately obtained a grant to work gold- 
mines on the Marea river, and, among other parties, are earnestly 
strivinff to monopolise the Cana district, whence so much gold was 
carried formerly. 

An accurate and complete survey would soon show the real 
basis on which an ample amount of capital might be invested 
securely; and then, if as satisfactory in its results as is anticipated, 
there will be the strongest grounds for reasonable encouragement 
and support from Government. 

Publications of ascertained value, and numerous other authen- 
ticated statements, have teemed with statistical accounts, argu- 
ments, and nautical calculations, which it would be as tedious as 
unnecessary here to recapitulate in detail. It will now suffice to 
say, that if such an inter-oceanic communication can be completed, 
it will immediately be used, not only by all ships bound to 
Western America (N. and S.) as well as by all the Australasian 
commerce, but by the whole of the China trade, and a consider- 
able portion of that with eastern India. It will not be a ques- 
tion solely of distance, but of avoiding the Cape of Good Hope, 
as well as Cape Horn, and makins the whole passage, out and 
home, in comparatively fine weather tJBrough seas seldom dangerous. 

It is impossible to overrate the importance of this immense 
enterprise — this proposed intersection of the Darien Isthmus. 

Having thus endeavoured to make a fair comparison between 
the peculiarities, geographically considered, of seven sections of 
the Great Isthmus of Central America, and to show which of them 
may become the best site for a ship-canal, let us conclude by ex- 
pressing an earnest hope, that the great maritime powers will unite 
m guaranteeing the political security and absolute neutiality of 
an undertaking so universally beneficial. 
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XVI. — Notes of an Excursion from the Banks of the Atrato to the 
JBay of CxiptcOy on t/ie Coast of the Pacific, in the year 1827. 
By Lieutenant (now Commander) Charles Friend, R.N,* 

Communicated by Dr. Wm. Hamilton, R.N., through Captiun Babmett, 
K.N., F.R.G.S. 

Read June 18, 1853. 
Notwithstanding the interval which has elapsed since Captain 
Friend's visit to Columbia, from which the notes of the following 
excursion have been extracted, in the absence of any other account 
of the interesting tract to which it refers, from the pen of an eve- 
witness worthy of credit, they possess all the freshness of novelty, 
combined with all the charms of truth ; and we feel deeply in- 
debted for the liberality with which Captain Friend has placed his 
information at our disposal. It is, however, a source of infinite 
regret to us, as we are confident it must be to our readers, that 
the objects of Captain Friend's mission did not combine scientific 
observations with those of a more commercial character, which pro- 
duced his visit, and that the following notes, however valuable in 
other respects, furnish us with no astronomical, hypsometrical, or 
geological data upon which we migtt found any probable opinion 
as to the practicability of forming a navi^ble line of communi- 
cation between the basins of the Atlantic and Pacific in this 
direction. 

Captain Friend furnishes, however, some valuable information 
with respect to the breakers which extend from Punta Caribana 
(lat. 8^ 38' N., long. 76° 55' W., Arrowsmith's Chart), the excel- 
lent shelter and anchorage under Punta Arenas (Punta Arenas 
del Norte, lat. 8° 33' M., long. 76^ 59' W.; Punta Arenas 
del Sur, lat 8° 33' N., long. 76^59' W., idem), and the mouths 
of the Atrato, which are, he says, most incorrectly laid down in 
the very best charts. For passing the breakers he gives the 
following directions : — 

*^ The best mark for running through these dangerous rocks, which extend 
about 4 miles N.W. from the land, is to steer direct for a solitary rock about 
i a mile from the land, on which the sea breaks with tremendous fury ; and, 
when within abuut f of a mile of it, alter the vessers course so as to ^>as8 
it tolerably clo^e, either on the inside or the outside. We kept outside, 
{Missing in from 4 to 4^ fathoms water, and making allowance for the current, 
which usually sets out of the gulf in the direction of the reef, on which the sea 
was constantly breaking.** 

The Liberador steamer, in which Captain Friend was embarked, 
having passed these dangerous rocks unharmed, came to an anchor 
under Punta Arenas in from 5 to 15 fathoms, with protection from 
every wind except that blowing from the S.W. or bottom of the 

* Extracted from Captun Friend's unpublished ' Notes and Observations made 
during a Visit to Columbia in the years 1825, 1826, and 1827.' 
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gulf. Here he determined the latitude, by meridian altitudes of 
Uie sun, to be 8° 30'. Excellent water is found within 20 yards 
of the shore, and fish of good quality is abundant. This anchorage 
is much frequented by vessels from the Atrato waiting for a wind 
to proceed to Carthagena. The current he found setting out of 
the gulf at the rate of 1^ knots an hour. He observed the latitude 
of Punta Cayman Viejo to be 8° 24' 30". 

The Atrato discharges its waters by 5 mouths, as follows : — 

1. Boca Arena, the most northerly, lat. 8° 15' N. The depth 
on the bar does not exceed 6 feet in the dry, but reaches to 9 
feet in the rainy season and high tides. The channel wide; 
bottom hard sand. 

2. La Re versa, opening into the bay of Candelaria, in which 
is excellent anchorage in from 18 to 3 fathoms, with regular 
soundings. 

3. Candelaria. 

4. Boca de las Pavas : lat. 8° 6' 30^ N., with a bar having in 
some parts but 2 fathoms, over which, notwithstanding a con- 
siderable swell, the Liberador, of 75 tons, steamed without injury, 
after having been lightened. The breadth of the channel is about 
100 yards, with deep water,-«free from shoals or islands inside. 
The oreadth of the Atrato above this mouth is from 300 to 500 
yards, with deep water and low wooded banks, within which is a 
swamp. 

5. barbacoas,* having a vigie, or look-out house at its entrance, 
and a large quay, off which vessels of burthen anchor to discharge 
their cargoes, while those of less draught enter and proceed on their 
voyage. The breadth of the channel is about 200 yards, and the 
bottom hard sand. The depth on the bar is %>\ feet in dry seasons, 
and 8^ in time of floods. 

The Napipi (Naipi) enters the Atrato on its left bank, in the 
estimated lat. of 7° 25' N.,t and long, of 2° 59' W. of Bogota. 
At this point the breath of the Atrato is about i of a mile, and its 
depth in the middle of its channel about 10 fathoms. Its course, 
so far, is free from every kind of obstruction, and its current, except 
in freshes, about 2i miles an hour. We shall here leave Captain 
Friend to speak for himself. 

* According to a memoir drawn up on the spot in \%^h by Sen. Franciioo 
Martin, ex-govemor of the province of Carthagena, the Boca de Barbacoas is 
situated in 8" 12' N. latitude. We have no means at present of verifying the cor- 
rectness of this position. It is not improbably too far S. 

t Sen/ Francisco Martin, in the memoir above quoted, assigns to the confluence of 
the Atrato and Napipi a latitude of 6** 83' N. This, however, must be an error, 
nnce it pUces the confluence 8 miles to the S. of the point where Captain Wood 
observed the latitude in the bay in 1849, and would make the direct distance be- 
tween the two points only 40'77 nautical or 47-22 English miles, nearly W. by N. 
It is therefore probable that Captain Friend's estimate of 7'' 25' is nearest to the 
truth. 
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Monday, 10th September, 1827.— Entered the Napipi. The 
entrance is about 30 yards wide, and the water 3 ^thorns deep, 
but nearly stopped up hy drift-wood. Remained to breakfast, 
and at 9 were again detamed by fallen trees, which occupied us 
till 10 30 in cutting through, when we proceeded. Shot an eagle, 
6 feet firom tip to tip of its wings, and very powerful. At 4 15 
stopped and erected a rancho, in which, with uxq assistance of our 
tolda, we passed a tolerable night ; but those who had no tolda 
suffered much, as a heavy storm drove the mosquitoes in, in great 
numbers. Distance during the day 20 miles. 

Tuesday, 11th. — Started at 6 15 a.m., but were frequently de- 
tained by &llen trees. Shot a quatia and several turkeys, which 
were very numerous. Passed several small &lls. Stopped at a 
playa, and slept in a rancho. Made about 27 miles. 

Wednesday, 12th. — Fine night. Started at daylight. Passed 
several plantations,* and stopped at the alcalde's at 10. At noon 
lef^ and at 12 15 stopped at Sen. Meriale's house. Ihe banks 
of the river here are high and fertile, but in the months of 
September, October, and November, they have frequent floods, 
which injure the plantations much. We had sufficient indications 
of them by the branches of trees and grass left at a considerable 
height; but frequently years have passed without their being 
troubled by them. No vessel of any magnitude could ascend 
during this day, as> independently of the palisades or fallen trees, 
the river here has not at present above 3 feet of water, which is 
about its medium depth ; and in the dry season it is a mere brook, 
navigable only by potros, or canoes of the smallest dimensions. 
Our host gave us a good dinner of wild hog, excellently dressed. 
We here discharged our peon, who was a lazy fellow, and hired 
two Indians in his place, one of whom was the capitan, or head 
man of the village. 

Thursday, 13th. — Started at 6 40 with our two Indians, without 
rancho ; the river here becoming very shallow, the rocky bed not 
having more than 1 foot of water. At 7 30 passed the house of 
the governor of the Indians, opposite the Ysla and Quebrada 
Merindo. At 8 passed the moutn of an interesting river called 
by the Indians Doado. At 11 passed a most interesting and 
romantic spot, with lofty and picturesque rocks on either side ; the 

^ The first settlement, coDsisting of a few huts and plantains, is about 60 miles 
up, where the depth of water in ordinary seasons scarcely in places exceeds 3 feet ; 
and froqi hence to the Tambo de Antado, or San Carlos, about 15 miles, it becomes 
still more shallow ; at the time of our passing scarcely abore one foot of water, 
and admitting only a small class of canoes. The banks of the river are high and 
fertile ; plantains, maize, cacao, and other tropical productions thriye exceedin^y 
well ; but the numerous ants are destructive to exotic vegetabk?s. The woods con* 
tain all the varieties of timber found in the province of Choco. — Captun Friend's 
* Remarks <m the Napipi.' 
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promontory corered with herbage, the river retnarkably dear and 
tranquil, with a romantic rock in the centre. AboTe and below 
were several rapids. At 2 p.m. passed several rapids^ which con- 
tinued without mtermisaon till 5 p.m., when we reached the Tambo 
de Antado,* a miserable shed with two elevated platforms (joite 
open, and so rotten we feared it would (all upon us. We tiere 
found an Indian, his wife, and a party of three black yootfas, with 
a cargo of oocoarouts. Cooked some dinner, and betook ourselTes 
to rest Thb place was erected, by order of Government, for tbe 
convenience of goods and travellers to the Pacific. But few pass 
this way. • 

Friday, 14th. — The river was so swollen with heavy rain that 
wc could not cross, so breakfested, and went to see the not sprii^ 
said to be in the neighbourhood. These we found about i a mUe 
from the Tambo. They were about 120^ Fah., had a strong 
sulphureous smell, and are used by invalids for cutaneoui diseases. 
Tbe weather getting finer, and the river felling, we started on 
foot at 11 30 ; and at 12 30 descended a loma (Pie de Andes), and 
crossed the river. Crossed asain at 1, and arrived, at 1 30, at a 
place called Yural, where we found a small rancho and a black 
man. Pursuing our journey over a high loma, we again reached 
the river, and crossed it at a place called Pie de Montana. Here 
the Napipi has forced a passage through the rock of not more 
than 3 yards wide, making a fall of several feet. The place ia 
rocky, and the river, winding its brawling course between them 
both above and below the fell, has a very romantic eflect We 
again crossed the river at its confluence with the Rio Montata, 
which descends with equal force ; and crossed again at 3 50 a 
little higher up. Finding we could not reach the sea before daric, 
we erected a rancho, made a fire, and passed a tolerable night. 

Saturday, 15th. — Got a plantain ana a cup of ooffise^ and started 
at 6 30. Crossed the river five times, the last at Chequero, at 
7 10. The river is shallow here, and about 30 yards wide. It 
was at this place the boat of the Chilian M^te Andes, from the 
sea, was launched into the Napipi.f At 7 S^ passed a quebrada 

* The Tambo de Antado. A tfaed ^erected Ykj the OoTenunent for the conTe* 
nieiice of travellers who i^aat this way aoroas the isthmus. It is situated on aa 
elerated bank of the Napipi, opposite a quebrada of the same name, from whence 
the road, or rather track, towards the Pacific Ocean commences, proceedinf on the 
left side of the Napipt for about 3| miles, when it is erossed at the foot of a loma 
^or small hill) oailed Pie de Ande, and which, baring been orassed ire more 
tnnea, is finally left at a place called Cfaiquera; whence, taking a 8.W. ^u^ectioB 
for about a mile, over nearly level ground, the Quebrada d<a Mar is met with* 
which dischaiges its waters into the Pacific Ocean ; from hence passing tbe Loma 
del Mar you reach the Tambo on the sea-shore in 8 miles, or 45 minutes; beiiig 
from tambo to tambo about 16 miles, or 5 hours. — lb, 

f Owtain Friend here labours, perhaps, under a slight misapprehensioQas to the 
place of this event, as might have been presumed from his own account of the state 
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CQuebrada del Mar), which discharges its waters into the Bay of 

Oupica. At 8 saw the Pacific Ocean, and arrived at the tambo 

on the shore of the bay at 8 30. The bay \a very beautiful, 

a^bout 7 miles wide, and 9 deep. The shores are covered with 

wood. There are several small bays in it, with e&cellent water 

near the tambo, and limes and oranges. Breakfiisted and em* 

barked with our baggage in a piragua we found on the shore, al 

10 30, and arrived at an Indian tambo, on the opposite side of 

the bay, at 13 15. Here we found a few Indians and a Mulatto 

making a piragua. They have one which goes occasionally to 

Panam4, wnich frequently oecnpies them 15 days, as they coast it 

ftlonff the shore and sleq) at night. We found a few shells oq 

the beaob» Turtle are oeoasionally caught, but they are not 

numerous. 

* — ' •■ ■■ ■■.■■■.. f I »>».■» li »■■ .1 >^ I ■ » .^ i tii ^ 1 I I 

of the river and th$ Angostora de Montata, beiireMi Oheqnero and the Tamb* de 
Antado ; at which hut the launch really took pUtte, m wtU ^ eeto hy $l»f i^lvwt 
iug, which, coming from the pen of the lamented patriotic and talented S?n. Car- 
denas, who was one of the unfortunate victims thatperished in the Amazon, on the 
4th of January, 1852, merits every confidence, as Seo.C. resided at Quibdo, where 
he edited the * Reverberacion Mercantil del Atrato,' in which paper he inserted an 
article on * La Sittiadon del fiio Atrato^ eniparcij^da oon aquella de U Mar Paoiloo/ 
on the 20th of May, 1834, m which the affair is thus related >— '* In the montli or 
January, 1820, when, by a general combination, the Spaniards moved their forces 
towards the interior of N. Grauiidai and iftndad thiaproviiiw [the Choco] by water, 
with the troops they had iu Cartlui^ena, the governor. Colonel Cancino, was at the 
port of Buenaventura, where the mfbrmatioB of the Spanish movements reached 
him. The captain of the frigate Andes, Jglm lUinsworth, which was lyin«: tliere^ 
otfered his services fbr tiie oonvej;anc« of Colonel Canchio [who had deemed oil 
attacking tha enemy on his flank] in his fti^ite to tho Bay of Cnpiea* Here it waS 
observed, that after crossiof th« forests which interposed between the Pacifio and 
the western tributaries of the Atrato, they would be unable to continue their pro- 
gress, unless Aimished with cam)e8. To meet this unforeseen difficnltr. Colonel 
Cancino had a six-oared launch belonging to the Aadis dragged across the istbaint 
— an operation which occupied 10 hours, part of which was consumed in catting 
down the bushes which obstructed the path, when the boat was relaunched on the 
Napipi, and conveyed the eotooel and his suite ulthont difficulty to thi« eity 
[Quibdo], where the boat was seen by the whole population, and where it has bem 
suffered to fall to pieces and rot. If this fact can be considered of any consequence, 
it is certain that we relate it with entire confidence on the spot, ftnd in the presence 
of above 8000 contemporary witnesses. Colonel Oaneino, Captain Joaoi^m Andrade, 
the doctor of the frigate, and a person named Desereia, wiere the individnals oonih- 
posing the party which descended the river to the village of Murri, where the 
enemy was supposed to have been encamped. Of this number we know that 
Colonel Cancino, who descen d ed the river, and Captain lilingwortii, who super- 
inteoded the operation of oarrying the boat across the isthmus, aco yet alive." 
Thus tu Sen. Cardenas. Now, upon re&rriag to the narrative of fVrt^'g 
Friend, it appears difficult to understand how the laniMh of a frigatei laden with so 
laroe aparty, and laiige enoogh, as Ben. Coutin acquaints 13» in n letter of the 16th 
of Jani|pry, 1835| ^ to carry fifteen armed men/' oould find water in the dry month 
of January to float her in tlie broad but (rimUow babbling stream which, flowing past 
Chequero, fordable with ease at all pcnots, rushes in an impetuous cascade thrcMigh 
the narrow strait of Montata ; while we learn from Humboldt that the Embar- 
cadero^ or usual place for the shipment of goodsL was at the Tambo de Antado, 
which, under ordinary circumstances, was re^^irdeu as the highvst uavigaUo point 
of the Napipi. 

o 2 



Digitized by 



Google 



196 G>1. Llotd an t/ie Mines of Capiapo. 

Sunday, 16th. — Gk>t extra Indiaiu, and vimted the western side 
of the bay.* 

Monday, 17th. — Embarked our stores, and started at 6 10 
across the bay, accompanied by some Indians in two cano^. 
Arrived at the tambo at 8 30. Having breakfested and bathed, 
we commenced our return at 10 30. Ascended the hill, and 
reached the Quebrada,t which discharges its waters into the sea, 
at 11 5. At 11 20 reached the banks of the Napipi, having been 
just 50 minutes crossing the Cordillera which divides the two 
waters ; and shortly after arrived at Chequero, where we crossed 
the river ; forded it three times, and reached our former rancho at 
12 15. Arrived at the Montata at 12 40. Crossed the highest 
hill, which occupied us till 2 10, when we reached Yural, where 
we made a fire and warmed ourselves, the rain having fallen in 
torrents for the last two hours. Quitting Yural at 2 50, we 
reached the Tambo de Antado at 4. Here we got dry clothes, 
and found everything as we left it. 



XVn.— The Mines of Copiapo. By Colonel J. A. Lloyd, F.RS., 

F.R.G.S., H.B.M. Charge d' Afiaires in BoUvia. 

Commimicated by H.R.H. P&imce Aubebt. 

Read Febraaiy 24, 1853. 

On glancing over a map of South America, In about latitude 
27^ 20^ S., on the west coast there will be observed a small bay, or 
rather roadstead, bearing the name of Copiapo ; and some 50 
miles to the eastward in the interior a city is laid down named 
San Francisco de la Serva. 

The port is now generally known as Caldera, one of the 
stopping places for the Pacific Company's steamers; but San 
Francisco, or " The City,''* as it is more generally denominated, is 
the modem Copiapo and capital of the province of Atacama. 

But for the Copiapo British Mining Company, it is more than 

Krobable that the little that is yet known of this country would 
ave been still more limited, and had it not been for British energy 

* It is sairoundcd by beautifhl hills, and contains several minor bays ; bat beinf 
exposed to the S.W. could not be considered good anchorage for shipping daring 
the prevalence of winds fh)m that quarter. The best anchorage is on the Cupica 
side, where the Punta de la Cruz (a little to N. of the parallel of 6*" 41') nearly 
shuts in that of San Francisco Solano (6<» 15' N.). The small river Cupica here 
discharges itself into the sea. The water is excellent, and affords much &cility ibr 
watering ships, which may also procure oranges, lemons, cocoa-nuts, &c, from the 
Indians m the ueichbourhood. — lb, 

t This quebrada is about 1500 yards distant from the Napipl. It enters the 
bay near the tambo on the shore, and admits of being rendered navigable by deep- 
ening, and employing locks. — 76. 
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and capital, its riches in mines would possibly not yet have been 
revealed. 

For several years the company above named has existed, or 
ratlier struggled to exist, deriving only scanty returns by the 
extraction of some rich and some poor copper-ores, nused to 
the surface of the most arid, vet perhaps the most healthv country 
on the face of the globe, without a sign of vegetation of any de- 
scription, without fuel or water,* absolutely without any resources 
but its mineral wealth, a desolate, sandy desert, intersected in 
every direction by the most bare, rugged, and forbidding-looking 
mountains, inhabited by no living creatures, animal, binl, beast, 
or insect, excepting a few wretched wanderers, in the shape of 
^^cateadores" or mine hunters, or the far-sighted vulture, soaring 
in mid air to descry the prey, which so surely and so often sinks 
with fatigue and thirst on the plains below, or, perched moodily on 
some neighbouring rugged crag, digesting its horrid repast. 

Within a circle of some 90 or 100 miles still more inland, or 
rather N.N.E. of " The City," are studded the solitary and most 
melancholy-looking establishments of the mining G>mpany, under 
the superintendence of certain hardy Cornish miners. At this 
great distance, under many privations in such a country, the 
miners perseveringly despatch tne copper ore to the nearest shore — 
about 50 to 70 miles land carriage — to be conveyed in ships from 
thence, a four months* tempestuous voyage round Cape Horn to 
the smelting works of Swansea. 

These establishments are on the southern boundary of the terrible 
desert, which stretches to the snow-capped Andes to the east, thence 
seaward to the very shores of the barren coast of Chile, and form- 
ing one vast wilderness of sand through the so-called desert of 
Atacama^ and then for hundreds of miles to Bolivia and Pern. 

Yet, in these inhospitable regions, concealed beneath the surface, 
and in many instances above it, are found incalculable riches. 
In every direction veins of the purest silver ore (besides copper, 
lead, iron, bismuth, cobalt, antimony, arsenic, and quicksilver) 
intersect the whole province of Copiapo or Atacama. 

It will hardly be believed that on every side of the establish- 
ments of the British Mining Company, and even within view, are 
to be found the richest silver-mines on the globe, distributing 
wealth and independence to hundreds of families, endowing the 
country with vast resources, and creating a branch of commerce 
with Great Britain, which is rapidly increasing beyond all pre- 
cedenf, and has hardly any limit but that caused by the scanty and 
utterly inadequate population, the difficulty of transit, and the 
enormous expense for provisions and materials. 

* Five years have sometimes passed without a nngle shower. 
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On all sideB, almost daily* new ^vei^minea are difioovered, 
sometimes under the very threshold of the copper-mining eatablisb- 
•uedts ; ofibridg such pro6table investments to the company^s 
servants* while the interests and speculationa of that body are 
.oonfined to the slug^h workings of their own minerals. 

It is no rare oocurrence to find a ** barra" or sbare of a new 
mine* (twenty*four of which compose the property of amine in these 
oountriesX which was oripnally purchased for from 200 to 500 
doUarst vm in price in the course of a short time to 10, 20, 50, 
aud even 80,000 dollars. It was only on the 10th of May that a 
^^ barra** or share in a mine of some promise was offered for ^' 15 
ounoest" ^<^t is, about 51/., which was purchased by a Seoor 
Leroos. On Uie 12th a new *' alc&nce"* was fallen in with. Ob 
the 16th the owner was offered 5000 dollars (1000/.) for his share 
or twenty*fourth part, and, when the writer left on the 20th, the 
barra was quoted at 25*000 dollars, or 5000/. 

The two great mining districts in this country are, Los Tres 
Puntos aud Cbanarcillo (stunted bush). Loe Tres Puntos, se 
called from three poiuted* but not very remarkable mountMua in 
the centre part of this region, is 80 leagues by road from Copiapo, 
about N.N.E. 

The Colorado Minej which is in the close vicinity of these 
peaks, is 6584 feet above the sea, and one of the peaks 7680. 

Cbaimrcillo is some 16 leagues to the south of G>piapo, and 
contains mines of native and other silver of such wondrous nchnesB, 
that a narrative of theiriNroduce would almost rival a tale from 
the Arabian Nights. The mines of Tres Puntos, at least the 
small proportion as yet discovered, are dispersed over a great area. 

From the summit of one of the high mountains, the horizon is 
bounded in all directions by other ranges, separated by pardied 
sandy plains and valleys, in which are seen the remains of immense 
river beds, formerly exposed to the most violent acdon of extenavc 
and very rapid streams, now without the slightest sign of vegeta- 
tion, and in a country too where for many years past hardly a 
shower of rain is known to have fallen on the parched earth. 

Under one view may be discerned mountains of dark^oloured 
limestone ; quartx and porphyritic rocks of everv colour and shade, 
intersected by rugged hills of day slate and calcareous shale with 
their strata upset ; distorted in every direction, in such utter chaos, 
auch a mass of confused debris, as to have the appearance of great 
cities destroyed by some terrible earthquake, and afterwards dis- 
coloured by fire. Perhaps in their immediate vicinity, the eye 
will be alternatelv relieved and charmed, by reposing on isolated 
patches and streaks having every colour of the rainbow, from the 

* •' Aklboe" a faide> or guis» ft»Uowod lutU it tarns oat profitable. 

Digitized by LjOOQIC 



Col. Lloyd on the Mines qf Coptapo. 199 

green of the most luxuriant vegetation, to the most brilliant yellow 
and red, pointing out the localities of immense deposits of copper 
and oxydes of iron. The whole forms a landscape, which when 
exaggerated by the tints of a setting sun in this pure atmosphere, 
with the varying hues gradually subsiding from tne more brilliant 
(K>lour3 into a rose, then a purple, and lastly a fading neutral tint, 
18 so surpassingly beautiful, that the wearied traveller is enchanted 
and amply rewarded for the toil he has encountered ; and the 
reatiog-place which may be yet many leagues distant appears, 
frem the extraordinary illusion caused by the calm and transparent 
atmosphere, to be almost immediately at his feet. 

The mines of Chanarcillo are difierent, and are almost ex- 
clusively confined to a spur of one of the mountain ranges, and the 
plam or valley in its vicinity. The mountain itself is one huge 
mass of very hard and almost black limestone, with a softer and 
lighter calcareous rock, intercepted by and altemadng with 
immense beds or " mesas'' of a very tough and homy limestone of 
a deem brown and almost waxy appearance. They vary in thick- 
ness from 80 to 120 yards, and no less tlian seven of these mesas 
have already been pierced through. There are occasionally almost 
vertical dykes of this homy limestone passing through the other. 

On the plain beneath, the village or town of the Placilla, or 
Juan Godoi, is flourishing, unhappily notorious for its unbridled 
pleasures, its vices and gambling, and its temptations to the miners. 

On looking upward to the veiy summit of the hill, which is about 
4500 feet above the sea, the whole steep scarp appears studded 
with immense steps of debris, with huge buttresses to support them ; 
these are the mouths of the various mines. Perched on these 
resting-places are disoeraed the numberless houses, huts, and other 
belongings of each ^^ mineral," and the whole mountain seems 
covert with them. 

On all sides range after range seems to inclose this little plain, 
towering up higher and higher ; at last, in one direction the pure 
and azure sky is darkened by massive clouds, above which are 
discerned, like bright points of molten silver, the snow-c^ped 
summits of the £m* mstant Andes. 

To the left, apparently hanging over Chanarcillo, but really three 
leagues distant, are two remarkable mountain tops, called Los 
Frayles, or the ^^ monks," which contain the- richest treasures in 
quickdlver. . 

The fiime of the silver-mines of Copiapo is of very recent date. 

It was only some twenty years smoe (in 183*2) that a poor 
Chilean muleteer, named Juan Godoi, was, one 18th of May, 
hunting a guanaco in this unpeopled wilderness. 

Having wounded his game, he had pursued it until he was so 
utterly overcome with fatigue and thirst, that he could advance no 
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further : he sank down on a neighbouring rock, trusting that on 
the return of his dogs their reddened mouths would show whether 
they had come up with their victim. 

In a few moments Godoi found that he was seated on a rugged 
block of pure silver, which had crested out from a vein immediatelr 
beneath. From this instant Chanarcillo took its birUi as a ri<^ 
mining country, which has endowed the republic of Chile with 
great wealth. 

Some 800 feet above the administrador's house, and at the 
summit of the hill, is now seen a small excavation. It was imme- 
diatelv after Godoi's discovery that a poor peon, named Bolado, 
slept beneath a projecting crag, and in the morning found that his 
frugal fire had brightened a portion of the wall of his resting-place : 
tliat wall was the outside of one perfectly isolated mass of pure 
and solid native silver. When all cut out it yielded 2800 marcs 
to the fortunate owner, but no indications whatever were found of 
a vein beneath. 

Discovery then followed discovery, and rich was the spoil that 
was gathered for a time firom the veins which had been opened 
from the surface. The returns, however, gradually diminished, 
until at length, in 1836, the miners almost simultaneously came 
down upon one of the " mesas'^ of hard rock, called in the lan- 
guage of the country^e " mesa de piedra," " the stone table." 

Such was the condilion of the mines of Chanarcillo generally in 
1836, when the patron, Jose Mi^el Gallo, a Chilean, and 
owner of Descubndora, found his richest veins end at this stone 
table, and determined to embark all his remaining capital in one 
hazardous enterprise. 

He had little education and as little experience in mining or 
geology, but, encouraged by the beautiful old Spanish proverb, — 
" TodajUr tiene m ra(z'' (Everjr flower hath its root), he deter- 
mined to sink shafU through this adamantine cloak or *^ manto/' 
Fathom after fathom was industriously pierced in several places, 
but the " mesa" seemed to extend to the very bowels of the 
oarth. ^ Gallo sickened with disappointment, his friends deserted 
him, his means were exhausted, he was ruined; still he perse- 
vered. His high-minded and spirited wife became a teacher at a 
smdl school ; his gallant sons, as they considered the miner's pick 
a disgrace, went to- work in the " buitron," treading out with 
their naked feet the amalgam of mercury and silver. 

At last fortune smiled suddenly on Don Jose, and on his 
family — the barrier was at last pierced through at a depth of 266 
feet, when riches beyond their most sanguine nopes were revealed 
to their ravished eyes— vein after vein, band after band, of rich 
native silver were found by the eager adventurers. 

Gallo's example was then quickly followed by the other pro- 
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prietors, who took up their shares again, and every one was re- 
warded with a treasure beneath the *' mesa." Vast wealtli was 
collected, and the descendants of Gallo possess the richest inherit- 
ances in Chile. 

It is now a notorious fact throughout the Chanarcillo district 
that whenever a " mesa" or a dyke of this homy limestone 
occurs — in the first case the vein is lost, but, sinking through 
the immense cover, it is again encoimtered, richer than ever, 
and crowned by a mass of pure silver, varying in weight, from 
hundreds to even thousands of marcs. It appears as if the 
liquid silver had been injected by force throuffh the innumerable 
fi^iu*e8 upwards, until it had been resisted by me enormous super- 
incumbent weight of the ^' mesa" of hard limestone, when, as 




long as the metal remained liquid, it insinuated itself into a con- 
densed mass in every possible direction where it found the least 
resistance. 

In the second case of the dykes, this wonderful phenomenon 
takes place on both sides the wall ; for when any of the veins come 
to the great dyke they spread out into large branches and masses 
of native silver, and immediately on the opposite side a corre- 
sponding mass is found, which is the '^ guia* to another rich vein, 
subsiding gradually to its usual dimension, from 5 to 2 inches in 
width, from 6 to 10 feet in depth, having generally on either side 
crystallized and massive calcareous spar, with an outer laminifer- 
ous coating, from half an inch to two or more feet in thickness, of 
a very red carbonate of lime, and known as the guide or " guia" 
to an argentiferous vein. 

The most important mines at Chanarcillo are San Francisco, 
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San Frandsquito, the Descnbridora, Candelaria, Colorada, Valen- 
ciana, Esperanza, Manto de Manduola, Manto de Osa, Guias de 
Carvallo, San Jose Jnanaoa, Desempeno, San Felix, Santa Rica, 
El Delirio, &c. 

To give some idea of the riches drawn from these newly disco- 
vered and only partially worked veins, the mine of San Francisco 
may be adduced. It originally belonged to Don Ramon Goyone- 
chea, and since 188!2 has yielded la^ returns, and now appears 
to be one mass of mlver, richer Aan ever. 

The mines of Tres Puntos are equally rich both in silver and 
romance ; they were utterly unknown some four years since. Tbey 
too owe their discovery to pure accident. In the year 1848, a 
poor Indian^ a ** chango"*^ named Osorio, had been employed as a 
courier from Copiapo to the cppper-mines still farther north than 
Tres Puntos. During a journey from the city to the mines of 
Salado, Osorio, borne down with fatiffue and benighted, had 
reached the valley near the mountains wnich have since given the 
name to the mines, when his mule gave such signs of distress that 
he well knew, if fiirther urgedf would end in her sinking never to 
rise again. 

The hardy courier made up his mind for the worst, and picket- 
ing the poor beast close to him, laid down to await the first dawn. 
He slept soundly, the sun was high on the mountains before he 
awoke to find his mule had torn the little mining bar from the 
picketing place, and strayed some distance^ although yet in sight. 
Osorio was soon up with his companion, when he observed the end 
of the mining bar glistening with silver. 

This was the origin of the Esperanza mine, which now bears a 
value in the market of* 16,0007. per " barra" or 24:th, their total 
being 1,920,000 dollars, or 384,0007. By the last monthly return 
to the Juez, the investment has yielded a profit on each share of 
40007.^ all expenses and interest at 12 per oent on the capital 
h.tving been first paiil. 

Since that late period strata after strata have been laid open, 
mine after mine deoounced, and now there are some 59 mines in 
work, among the most profitable of which are, Salvador, Oriente, 
Esperanza, Coloradb, Luz del Pilar, Carmen Alto, San Francisco, 
Despreciada, San Antonio, BaMomera, Belisario, Manto Grande, 
Toledo, Lola Montes, Al fin Hallada, Ac. &c. 

There are besides in several other dbtricts in the vicinity a 
number of mines, as at Pajonales, Bandurias, Garin, Romero, 
Sacramento, &c. There are in all 2<{5 silver, 14 copper, and 6 
gold mines in the department of Copiapo alone, and there are a 
great number of others in the districts of Atacama. 

* A chukgo is of the race who Inhabit the coast, tad ive fishenDen* 
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The disooTeries in Los Puntos have been attended with loss of 
life from want of water at the outset. Numbers of horses and 
mules died during the 6rst few weeks^ and eight cateadores or 
mine-hunters were known to have been lost, beiides many others 
who hare never been heard of. 

It is only by others passing some unfrequented place in this 
terrible desert that human remains are found, the skin and skeleton 
so perfect as to have the appearance of a fresh mummy. The 
form remains perfect, and the features can be easily distinguished, 
the dry climate having produced this wonderful effect. The bodies 
of muxes at almost every mile are observed, comparatively as light 
as feathers, and some in the most striking positions, having died in 
the very act of leaning against a rock, others while vainly attempt* 
ing to nibble a last atom from, here and there, some miserable and 
stunted thorny bush. 

No water of any description was to be found at first within 30 
leagues of the mines. A 9-galIon cask of brackish water cost 8 
dollars, or l/« 12^., and the baiting of a horse or mule was 15 
dollars, or 3/. Since that period the price has gradually fallen, 
and several wells have been sunk. But as yet the only drinkable 
water comes to the mines from wells at L(i Puquios, about 10, 
and Sierra de Vacas, about 3 leagues fh)m Tres Puntos. The 
small barrel costs 8 reals (4#.) from the former, and 9 reals 
or 4s. 6d. fr*om the latter, which is also the best water. The 
sum of 2000 dollars or 400/. was a few days since paid f(»: a 
well of indifferent water II feet deep. 

At ChanarcUlo the water is brought up to the mines on the 
backs of donkeys from many leagues distance, and the quantity 
flimished to an estiEiblishment forms a very important item in the 
accounts. At the Delirio the cost of water annually is 2000/. 

Export of Silver. — In the year 1832 to 1836 the exports varied 
from 60,000 maWs of pure silver to 90,000, decreasing to 18,000 
in 1836. At the present time the exports of native silver or 
" plata calieute," as passing through the Custom House, amount 
to 400,000 marcs, and by far the largest proportion, which is called 
^' piedra fria," or those not reducible by mercury, go to Europe in 
the mass. Tliese comprise the richest sulphurets, yielding, as in the 
ruby silver, termed ** rosicler," as much as 40 to 45 per cent, 
ontimonial and arsenical silver, the former sometimes giving 73 
per cent, of silver, and other vast quantities yielding from 5 to 20 
per cent. 

Cbanarcillo alone in less than ten years produced more than 
twelve millions qf dollars^ and in 1851 seven millions of dollars^ for 
all metals, were shipped in value at Caldera alone. 

Tlis Fort of Caldera.— The Port of Caldera, now a rapidly 
rising town, possesses a good landing wharf and mole, witn 24 
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feet water, at which ships of 800 and of 1200 tons have discharged 
cargo. There is a large and handsome two-storied custom-house, 
storehouses, shops, and hotels, guard-house, &c. There is a con- 
venient railway station, which would do honour to the provindal 
tovm of any state ; and there is a large machine shop, furnished 
with some of the most admirably finished lathes, planing, slotting, 
and drilling machines, worked by a 20-hor8e engine. 

All this IS due to the energy of Mr. Wheelwright, the original 
and successful projector of the Pacific Steam Navigation Company, 
whose line of vessels are now so complete, that £ere is a certain 
communication from the whole distance of Valparaiso to Panami 
every 14 days, in both directions. Mr. Wheelwright has been 
ably assisted by two eminent American engineers, Mr. Allan 
Campbell and Mr. Evans. Eighteen months since Mr. Evans 
landed at the miserable and Ihen insignificant Port of Caldera, and, 
finding no hut or accommodation, pa^ed the night in a fisherman's 
rancho on the beach. 

The road to Copiapo, 50 miles distant, was through the most 
hopeless waste, with neither water nor vegetation. The whole 
plain was bleached with saltpetre and other salts lying some depth 
on the surfSsu^. 

The journey occupied a whole day, a day of great suffering 
from the intense heat, and the clouds of suffocating dust, surpassing 
even the transit from Suez to Cairo. 

The journey is now daily accomplished in less than three hours to 
Copiapo, 121o feet above the sea, in most comfortable carriages, 
with sofiEis, &c., holding some 50 persons each, and securely hung 
on four pairs of wheels, and trussed bearers. 

The locomotives are equally elegant, worked with coal or wood, 
drawinff a very large tender, the tanks filled with water, every drop 
of which is distilled from the sea at Caldera. 

To crown the whole of Mr. Evans's undertaking, an excellent 
railway station greets the well-pleased traveller on his arrival at 
Copiapo. 

[Remarks. — On perusing the few desultory notes, which have been made 
during a rapid and fatiguing journey over the districts of Chaiiarcillo and Tres 
Puntos, it will be probable that a stranger to this fuirt of the world, or even a 
^ologist having only the experience of the metalliferous districts of the Old 
World, may look with wonder, if not distrust, on a narrative attempting to 
describe the existence of such unparalleled riches, and, it is admitted, almost 
incomprehensible to those who have not passed through the country. The 
best guarantee in favour of the fidelity of the narrative will be an inspection 
of the few statistical notes which have been appended, collected at the mines 
and the ** Intcndencia.'* 

It will not be unreasonable to infer, and which inference is borne out by 
dots, that on so extensive a coast, a tranquil sea, and an indifferent surveillance, 
It would not be difficult to escape altogether the payment of duties ; and the 
Government returns for bar silver are very much less than the actual quantity 
exported. 
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Another collateral support to the statemontii of the richDeis of the country 
will be the specimens or the ores sent home with these notes. The greater 
part of them were detached by the writer^s own hammer, or collected by him 
in the mines. 

Many of these specimens will fully illustrate the richness of the veins, which 
are unparalleled in quality perhaps in the worid.] 

Ist At Cbanarcillo the mines are generally worked through an 
obetinatelv hard limestone into not only veins but continuous 
bands and large masses of native silver^ so pure and so rich as to 
require no other trouble than to be sent to tne melting-pot. 

Such are the mines of Descubridora, San Francisco, San Do- 
mingOy &c. 

2nd. The richest veins of chloride and bromochloride of silver, 
both massive and eemi-crystallized, are found in Descubridora and 
many others. 

3rd.- Antimonial silver, with a sulphuret called ^^ Plomo ronco" 
(almost pure silver), is common to all the mines. 

4tb. Native silvers, filiform, arborescent, granular, and arena- 
ceous, are found in all their varieties in limestone, in transparent 
calc spar, and often with sulphate of lime. 

They are more or less rich throughout the district, and are 
classed under the name of '^ plata calida," as reducible, together 
with the chlorides or horn silver, by mercury, at the " buitron" or 
" maquina." 

And lastly, the arseniurets are found in enormous quantities 
in all the mines, and a beautiful but rarely crystallized iodide of 
diver with the ruby silver are partially distributed, as at Descu- 
bridora, San Francisco, El Delirio, &;c. 

In " Tres Puntos" there have not been as yet found such rich 
masses of native silver, but it is amply made up in quantity by 
the smaller branch veins of arborescent and granular silver. 

The prevailing mineral in the most valuable mines is the beau- 
tiful " rosicler," or ruby silver, found massive in large bands, 
sometimes more than six inches thick and several feet in depth. 

They yield from 25 to 40 per cent, of alver. 

Large quantities of the rich sulphuret, or " plomo ronco,'* occur 
with the *^ rosicler," with antimoniurets and arsenical silver and 
sulphurets of less per-centa^e, and occasionally, at both districts, 
bismuth and cobalt ores of silver. 

All these latter are called " piedras frias," or not reducible by 
mercury. Thousands of tons are shipped to different countries in 
Europe to be smelted. 

At the mines there still remain enormous moimds of ore, which 
have been picked over and rejected because not of the richest ore, 
but are left for more leisurely examination, when mule hire will 
have become more reasonable and provisions more plentiful. 
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It is computed that at Chafiarcillo there are more than 800,000 
tons of " piedras frias," piled in immense heajjs, hitherto useless, 
and occupying the valuable ground in the vicinity of the mines. 
They are judged to have a ^^ lei," or per-centage of pure silver 
of from 6 marcs or 48 ounces to 50 marcs or 400 ounces per ton, 
and at present without any available means whatever of reducing 
them. Within a day's sail of Valparaiso, however, at Talca- 
huano, close to the landing-placei extensive coal mines have been 
discovered, of which the siurfaoe has as yet been hardly pierced.* 

The coal is light and highly bituminous, and is said to bum 
away very fast, leaving no cinders. Whenever the stock of Eng- 
lish coals at the depot fails the steamers are in Uie habit of u^g 
this coal, and it is said to get up the steam quickly and bum welL 

There is no doubt that if these mines were worked to a greater 
depth, the ootl would improve and come into more g^ral use. 

In many parts of the districts galena is found in quantities, 
although, m the profusion of the more valuable metals^ it is not 
worked* 

Limestone of every descriptioni excepting the primitive, is in 
abundance iti all directions. From Caldera to Copiapo the plains 
are covered with alkali ; and the little port of Iquique^ only two 
days* sail from Caldera, is irequented solely for the large quan* 
tities it possesses of saltpetre. Thus, in the immediate vicinity of 
these numberless silver-mines are to be found all the requisites 
for smelting^ Yet not a single furnace has been erected on any 
part of the coast for such purpose, although within musket-shot c» 
the mole of Valparaiso there is an establishment belonging to an 
English gentleman for smelting copper-ores considered too poor to 
send to kngbmd* 

The chief causes may be attributed to die utter dearth of scien- 
tific knowledgct want of capital and population, indifferent means 
pf communication, aiul consequent expense of transport* 

The railway to Copiapo has, in some measure, alleviated the 
latter evil, for since it has been opened every description of provi- 
sions, carriage, and labour have fallen 30 per cent. The pro- 
jector of the present railway has just entered into preliminary 
arrangements to continue the line 28 more miles towards Chanar- 
cillo, to a place called " Puente del Demonio,'' or Devil's 
Bridge, for the sum of 500,000 dollars; and in a short time the 

emted proprietors yn\\ not only have a railway to the Cuesta of 
hanarcillo, but another will no doubt extend to the foot of the 
mines of that name, as well as to the heart of '^ Tres Puntos." 

* See Jounml of Royal Geographical Society, vol. xx. pp, 151-153. — £p. 
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APPENDIX. 



Rhtcibit of SiLVBR-Miiw worked in tb« Proviaoe of Copiapo in 


1851. . 
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Chanarcillo . . • 


115 


1677 


1-049 


73 


2 


. 9 


763 


136 


821 


Tres Pnotos . • • 


95 


029 


248 


26 


8toa 


8tQl2 


57 


42 






14 


99 


273 


4 


. i 


, .? 


16 


6 




Garin. • . • • 


17 


148 


. ^5 


6 


.2 . 


4 


10 


5 




Sacramento • • • 


IS 


90 


139 


4 


.1 


. .4 


26 


9 




Romero ...» 


n 


118 


187 


8 


. ^ 


57 


17 




Total . . 


»d5 


2761 


1871 


US 


t • . 


• • 


929 


215 





Duriog the year 1860, 193,987 cwt of ore went to the amalgamation works. 

Of the above number of mines, 85, chiefly in CfaanarciHo and Tres Pantos, are 
yielding Tery rich and abnndant ore. 

The popalation of Chafiarcilh) has already increased more than doable: of the 
1049 in the j>lacilla or town of Cbafiarcillo, 492 were men, and Aftl women. 

In the district of Copiapo there were worked in 1842— silver, 100; gold, 4; 
copper, 40. In 1850 there was a great increase in silver and decrease in copper ; 
viz.— silver, 233 ; gold, 6 ; copper, 14. 

Machinery is being gradually adopted, and the richer mines possess large shaft«, 
with horse gear imd drams t 40 are already pnt up. 

The grsater porportion of the ptt>vision8 fbr Cbatfareillo ar« obtained direct 
from VfUparaiso to the port Of Tortoral ; nearer than Copiapo. The provisioDt 
are 30 per cent, cheaper tnan at the city. 

PH>tisi«is M« BOW ftbo beginning to ^ laadied fbr Tret Pwitoi, at a UttU port 
35 leagues distant, called ** Flamingo.'* 

• Ffcm the Official Return of the Intendatcia. 

Retubh of Sh^VEA in ingots aW bah, Uc., exported tVom Qildehi daring 1851. 

Pure and Bar 9Umr. Main. 

First Quarter ..-.-. • . . 184,Sie3 6 

Beeonddo. * . .• • .• •• •• .• 103,001 0| 

Third do. • . • • . - . . • . • . 9^jn 4 

Fourth do. - • • . . * . > . . . 84,08^ 

Total marcs- •• •• . 378,859 2} 

or 
Total ounces . . . 3,030,874 OJ 
** Plata fria," as ruby silver, sulphurets, antlmoniurets, &c., not reducible by 
mercury, and varying in the amount of silver from 8 to 73 per cent. 

lbs. 

First Quarter 457,929 

Second do. ..•,••. • 1,820,815 

Third do • • 8,533 

Fourth do. 25,552 

Total 2,312,829 

No duty is paid, excepting on pure &ilv«r, and some of ibe richv&i native silver is 
exported as ** piedra fria." 
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ExPOBTATiON of Babs of SiLVEB reduced in Copiapo from the Native Silver 
or " Plata Calida." 
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• • • • 


6659 




59,931 


1831 








6997 




53,973 


1832 








32734 


3 


294,609 3 


1833 








94149 


2 


847,342 2 


1834 








82782 


I 


745,139 5 


1835 








84700 


5 


761,405 5 


1836 








17204 


3 


154,839 3 


1837 








58449 


1 


526,042 1 


1838 








63615 


4 


572,539 4 


1839 








103765 


2 


933,897 2 


1840 








19248 


7 


173,239 7 


1841 








82112 


1 


739,009 1 


1842 








82840 


3 


745,563 3 


1843 








69199 


6 


622,791 6 


1844 








122994 


3 


1,106,949 3 


1845 








153447 


3 


1,381,030 3 


1846 








160793 


5 


1,444,142 5 


1847 








204104 


4 


1,836,940 4 


1848 








261105 


1 


2,349,996 I 


1849 








342239 


5 


3,080,156 5 


1850 








887019 


71 


3,483,179 6| 




Total • • 


2,635162 


q 


18,432,719 3} 










2,435162 


n 


21,912,719 5{ 



Note.— It most be remembered that the natiTe silTer or plata calida fonm oolj 
a small proportion of the ore and the Talne of the ezporti. 

The Dcfonbridora Bfine^ from the scanhr popalation, ean only command 230 penoos, 
employed as Ibllows : — 

PterMooth. DolUxs. 
1 administrador •«•••••• 300 

1 acoonntant •••••••• 100 

36 mayordomos, and watcher, varjring from 50 to 20 dollars • 1080 
70 miners, the English haying 45 to 50 dollars per month,1 . .^ 

the others from 12 to 17 .••.../ **'^ 

50 peons ••••••••, 750 

60 labonrers .•••.«.•• 700 

3 blacksmiths • 150 

2 carpenters ••••••••• 100 

7 servanto • • 90 

£944 - 4720 
or 11,238/. i>er annnm for labour alone. 

The 70 miners work on 64 different veins or places, 25 of which yield immense 
returns, 19 are opening out, aud 20 out of work, or shafts. There are, besides, 
some 40 more workings, 20 of which would yield, but there are no labourers, 
although a thousand men could be employed. 

The general direction of the veins is N. S. 6° 30' East, the dip being little more 
than 4^. The mine is 180 yards deep, and they have not yet pierced what is 
called the '* Mantoe of Delirio," whidi is expected, as in all other cases, to be 
richer than ever. 

The mean assayed percentage of the yield of the entire mine at the present 
period gives 200 to 250 marcs to the " cajon" of 66 quintals; that is, 528 to 680 
ounces of silver to the ton ! 
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With the above number of vorkmeo, the profit last year was one million of 
dollar t! 

Salvadora Mine, belonging to Chileans ; administered by a Cornish Captain. 

Monthly. DolUn. 
Pay of administrador ••••••. 105 

4 mayordomos . • • 147 

71 miners and labourers, 10 being Eugl'ish . • • .1128 
Rations, materials, coal, general disbursements, water, and) ..^ 
transport • • • • • « • ••/ 



Total 



1929 



or 385/. per month. 

The Quantity of silver ore sent into Copiapo in April, 1852, realised Jifty 
ihous€ma dollars. (Signed) Joseph Annkab. 

Maquinas, or Amalgamating TFbrA«.— Until very recently, the only means era- 
ployed for obtaining the native silver from the ore was by the '* bnitron," still 
employed in Mexico, or treading out the amalgam of mercury and silver by the 
feet or by cattle. 

A poor English mechanic in Copiapo, named Cooper, a watchmaker by trade, 
constructed a model of a complete set of machinery, with kneading-mills or tinas ; 
but his invention was neglected, and even looked on with contempt, imtil an enter- 
prising and intelligent merchant from Valparaiso saw it and appreciated its value. 

Don Bernardino Codecido adopted Cooper's invention, and, m conjunction with 
an Englishman named Stephenson, obtained an exclusive privilege for seven years 
to employ this machinery. Stephenson died immediately after, and Don Ber- 
nardino erected and worked the establishment with immense profit 
' There are now 18 maquinas, worked chiefiy by water-wheels from a small 
stream from the Cordillera; there are also 28 crushing mills, 156 amalgamating 
tubs or ** tinas," and 41 subliming furnaces, employing 388 people. 

The foUowine is a return of the quantity of ore reduced by Codecido's maquina 
in the month of April, 1852. It will show how much silver is extracted at one of 
18 establishments, and the immense average ** lei," or percentage of silver. 

Retubn of Ore reduced at Codecido's Works for April 1852. 







Cargw, 






Lei. or 




District. 


Name of Mine. 


or 
Mule 


Weight in 


Numl^n-of 
Marcs in 


Produdi in 
Marcs. 






LomU. 






Cajon. 




Chanarcillo • • 


Colorado . . • 


53 


185 


50 


90 


158 22 


Do. . . 


Desempeno . • 


280 


980 




143 40 


2190 


Tres Puntos . . 


S. F. del Vol. . 


17 


63 




71 50 


70 44 


Do. . . . 


AlfinHalUda . 


24 


84 




226 50 


291 


Do. . k . 


Do. . . 


22 


78 




215 54 


261 


Do. . • . 


Do. . . 


14 


52 




213 


175 79 


TAdrelles . . 


Arcenico ... 


2 


6 




118 


11 12 


Pajonales • • 


Miller. . • . 


56 


196 




24 36 


73 


Do. • . . 


Descubridora . . 


13 


45 


50 


83 40 


58 63 


Do. ... 


Escurial • • * 


• • 





60 


2G46 


24 81 


Chanarcillo • • 


Delirio • . • 


80 


303 




13 16 


62 S3 


Checo . . . 


Descubridora . . 


26 


91 




44 60 


63 50 


Tres Puntos . . 


Al fin Uallada . 


17 


60 




219 


205 12 


Do. . • • 


Do. . . 


12 


40 




269 


168 


Do. . . ^ 


Do. . . 


2 


5 




208 


16 25 


Do. . . . 


Barcelonesa • • 


189 


661 


60 


80 


831 70 


Do. ... 


S. F. Volcan . . 


36 


136 


50 


85 


181 75 




846 


2988 


40 


4750 46 


4942 68 



NoU, — Codicido's mill being in the city, is used more especially for experiments 
or new discoveries. The richer mines have amalgamating establishments near 
Chinarcillo. 
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To giY9 an idet of tbe eoormons profits fbared hj the owQcn of the maqiiiiiag, 
who baye a monopoly of the wat^r, a retom is satjoined of the opera^ons of od# 
maqmna for 1850. 

'It results that, for the reduction of 39,761 quintals of ore, yielding 86,345 9 6 marcs^ 
the total charges were 88,153 dollars I and the profit to the proprietor for his amal- 
gamating works, 67,529 dollars, or about 13,500/. ! 

As the different terms of the following table are technical, a glossary is given. 

Carga — a mule-load of 25 arrobas. 

Pe$o—tL quintal of 100 lbs. 

Produddo — the quantity of silver in marcs. 

Zn— the percentage or number of marcs in a ''cajon,*' or 3 tons, 

Rtlxya — allowance or discount to proprietor, in dollars. 

Cas(o9 — incidental expenses, in dollars. 

/7«l«f— payment for cargo mules, in dollars. 

Maquilas — the charge in dollars. 

Impcrie de las planiUas— total' Kmonnt of charges, in dollars. 

Statehbnt of the Expenses of shipping 300 tons, or 100 **cajones," of silver ore, 
called ** piedras frias," or sulphurets, antimoniurets, &c, from Valparaiso to 
Eugland. Reoeived from one of the first mercantile bouses there. 

Data.—A ** cajoii " is ^nal to 3 tons, or 66 quintals, or to 12,800 marcs. 
The ** lei," or proportion of silver, was 400 marcs to the ** cajon," or per cent 
3-125. 
The freight paid wu per ton 2/, lOs. 

SUBHUET OF EXFKHSSS. 

Freight •».••... £750 i) 

Insurance 1,260 

All the other expenses, including Custom-house | 

charg^es, wharfage, storeage, ancf commission fbr I 9,370 

sales in England, aecordii^ to account enrrent . | 

Total expensM of 800 tona • . £4,880 

The following will be the proportion of charges ibr silver yielding 3*125 per 
cent., and fbr the useless ore sent with it ; — 

For 40,000 maroi of ^Iver. 

Freight £28 1 

Insurance • • 39 7 6 

Expenses up to time of sale to smelters • • • 74 1 

Proportion of expenses fbr silver • . £136 9 6 
For 296^ tons of ballast or worthless rock. 

Freight £726 19 

Insurance • • . • , ^ • . 1,220 12 6 

Expenses 2,295 19 

Total .... £4,243 10 6 

These are the expenses for carrying ballast to England. 

The sale of 40,000 marcs of pure silver in Enghind realizes, at 40#. the marc (it 
is more rather than less), the sum of 80,000/. : and it is assumed by the merchant 
that if the assays have been carefully made ana the parehnses fiiir, he will realise ^ 
profit of one-eighth, or 10,000/. 

From the above memorandum, even If approximating to truth, it will be seen 
what an enormous loss is sustained by the mining pmpfietors ( and what sums 
might be repUsed by smelting on the spot, ami giving a profitable A^ght to ships 
coming out in balmst, by brmging out cargoes of coals at the rate of 2/. per ton, 
the average low market price for English coal at Valparaiso, Assuming the loM 
on carrying sUmes to England, as set fbrth, more than 8000 tons of coal could be 
brought out fi>r smelting. 

F 2 
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Bat as an inezhaiiBtible supply of qoick-barmng coals could be obtained at 
TalcaJmano (Concepdon), for m>m 8s. to 16«. per ton, it is suggested whether coke 
could not be sent out instead of coal, when, by a better appliance of machinery aj)d 
using stamping-mills, great economy might be introduced. 

Statistics of the Caldeba and Copiapo Railway. 

EMtimaU, DolUn. 

Cost of grading^, trackhiyine, superintendence, engines 1 q^^ ^^ 

and bars, stations, water-deposits • • • j ' 

Land 50,000 

Bight 10,000 

Pier • • • 60,000 

1,063,000 
Extras 60,000 

1,123,000 

The capital paid up • 1,150,000 

Keceiyed for surveys of road , • • • • 50,000 

1,200,000 

The extras were for a coal-deposit tot the Steam Pacific Company, and apparatus 
for distilling water. 

The whole cost of the railwa;^, including extras, is put at 1,250,000 dolkurs, or 
24,753 dollars per mile, which includes bars and locomotives sufficient to transport 
60,000 tons of goods, a well fitted and filled workshop, and stations; every thing 
complete. 

The iron used is 56 lbs. per yard; sleepers 7 feet 6*8 in. X 6. The maximom 
grade, 63 feet to the mile ; the total elevation to Copiapo, 1200 feet. 

The engineers arrived in April, 1850 : the first sleepers was laid in December, 
1850, and the road oi>ened for traffic 28th of December, 1851. 

The revolution which followed retarded the work and limited the traffic ; the 
present income is 30,000 dollars (6000/.) monthly; but next year, when the 
copper^mines come into activity, the income will be 500,000 dollars. 

There being no bridges, nor rain, the road will be kept up at a trifling expense. 

The exports of metals from Copiapo for .1853 are estimated at no less than 
10 millions of dollars, and no copper is sent under a yield of 25 per cent, from 
the ores* 



XVIII. — On the Rio Negro. By Mr. AlfkedB. Wallace. 

Communicated by Mr. Petermamn. 
; Read June 13, 1853. 

The Rio Negro, or ** Black River," is one of the largest Dortbcni 
tributaries of the Amazon. It enters that river at about 800 
miles from the ocean, while near its source it communicates, by 
means of the Cassiquiare, with the Orinoko. 

The most striking characteristic of the Rio Negro is that from 
which it derives its name — its black waters. And this is no ima- 
ginative or fanciful appellation ; forasmuch as the waters of the 
ocean are blue, so are those of this river jet* black. The sudden 
change from the pale-yellowish olive of the Amazon is meet 
striking, and must have immediately suggested its name to its 
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fii-st European discoverers. The water, when examined in a glass 
vessel, is seen to be very slightly tinged with a clear coflTee brown ; 
and where it runs over white sand, at the depth of a few feet, it 
appears of a rich golden brown colour. In deep water it is, in 
every variety of light, Je^ Hack. 

The colour vanes in intensity in different parts of its course. 
In the lower part there is slight olive tint, caused by a mixture of 
sediment ; higher up in the rocky district it is much piurer and 
more transparent, and towards its sources above the falls, and in 
its smaller branches, the water attains its maximum of purity and 
colour. Tlie tributary streams vary much in this particular. 
All on its southern side, above those which communicate with the 
Solimoes, are black, the great river XJaup^ alone being of a 
rather paler colour, though it, too, is a black-water river. On 
the N. side, also, there are some black-water streams, though the 
greater number are white. The small streams below the Rio 
Branco are black. That river, however, is white to a remarkable 
degree, its waters being actually milky in appearance. Above it, 
the Daraha and some other small streams are black, while the 
Padauari, Maravihd, and Cababuris are white-water rivers, 
though none of them so much so as the Rio Branco, or even as 
the Amazons. Other small streams flowing between them have 
black water. 

Tliese various-coloured waters may, we believe, readily be ac- 
counted for by the nature of the country the stream flows through. 
The fact that the most purely black-water rivers flow through dis- 
tricts of dense forest, and have granite beds, seems to show that 
it is the percolation of the water through decaying vegetable 
matter which gives it its peculiar colour. Should the stream, 
however, flow through any extent of alluvial country, or through 
any districts where it can gather much light-coloured sedimentary 
matter, it will change its aspect, and we shall have the pheno- 
menon of alternating white and black water rivers. The Rio 
Branco and most of its tributaries rise in an open, rocky country, 
and the water there is pure and uncoloured ; it must, therefore, be 
in the lower part of its course that it obtains the sediment that 
gives it so remarkably light a colour ; and it is worthy of note, 
that all the other white- water tributaries of the Rio Ne^o run 
parallel to the Rio Branco, and, therefore, probably obtain their 
sediment from a continuation of the same deposits ; only as they 
flow entirely through a forest district producing brown water, the 
result is not such a strikingly light tint as in the case of that river. 

The Isanna, Xie, and Guauia or Upper Rio Negro, which all 
have remarkably black waters, we know flow entirely through a 
dense forest and granitic district, find none of them extend much 
beyond the parallel of 72° W. of Greenwich. The Guaviare and 
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the Japurd, which rise conriderably W. of this line, have white 
waters ; and the Uaup^, which also rises near them, and much 
further W. than al) the other tributaries of the Rio Negro, has 
also paler water*, and in its upper course nearly white. 

On ascending the Rio Negro, at about 10 miles from its tnouth, 
we reach the city of Manao, or Barra do Rio Necro, the cai>ital 
of the new province of Amazonas. At 40 miles the river divides 
into two branches, and from this point to the mouth of the Rio 
Branco, at about 200 miles up, tlie N. bank is never to be seen 
from the 8. side, up which all the traffic takes place. The river is 
here more like an immense lake or labyrinth of islands, and is 15 
or perhaps 20 miles wide. For about 70 miles below the village 
of Ayrao there are high banks of clay and sandstone ; below and 
above this are tracts of low, flooded lands, and between Ayrao and 
the next village, Pedreiro, are two channels wUch commutiicate 
with the SolimoSs, or Upper Amazon. 

Below AyraS commences a hard sandstone rock ; about Pedreiro 
it becomes highly crystalline, and a little farther, oppoate the 
Rio Branco, it changes into a true granitic rock, which, however, 
immediately ceases, and does not again appear until we arrive at 
the commencement of the great granitic district of the Upper 
Rio Negro. Immediately on passing the Rio Branco, islands 
again appear, and the opposite bank is not visible for 240 miles 
farther, when in about 04^ 20' W. the river is clear, and its 
width, determined by triangulation from a measured liase, is 
44 miles. In this space we have passed the towns of Carvo<9ro, 
Barcrfllos, Cabuqu^no, and Bararui, which are all of them small, 
half-ruined, and almost uninhabited villaces. About Carvoeiro 
is a labyrinth of lakes and islands in wnich even experienced 
pilots are sometltnes lost. From the river Quluinl to Xibani are 
hiffh banks of clays and earth of various colours, with occasional 
inlets, lakes, and tracts of flooded lands. 

All the islands, as well as the low parts of the river banks, arc 
flooded annually for several months — generally from April to 
August or September, the rise of the river being from 30 to 60 
feet. 

In G4^25'W. long., the granitic formation commences, and ex- 
tends without interruption up to the sources of the river and of all 
its tributaries. From this point there is less flooded land on the 
banks, and some islands are always above water. Islands still 
continue in great abundance up to Castanheiro. From thence to 
the cataracts of St. Gabriel tney are more rocky, and smaller. 
The river averages 3 or 4 miles wide, and up towards the falls 
one mile. 

A little below Castanheiro boffin the iEolafed granite peaks, 
which are thence plentifal all up the river. The Serra de Jacami 
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ifii the first of any size— a group of isolated, conical, gmnite lulls, 
500 Of 600 feet high. About 20 miles below S. Gabriel are the 
Serras de Curicuriarf, which must be nearly 3000 feet high, and 
are the most lofty in the whole district, though the Serfas de 
Cababnris, near the source* of the river CabaouHs are perhaps 
nearly equal to them. 

The cataracts of the Rio Negro extend in length about 20 
miles, and are a series of rapids, where the river flows among 
niands and vast masses of granite rock, forming falls, eddies, and 
whirlpools, which greatly obstruct navigation. They may be de- 
scetkled in a few hours with a skilful pilots but a laden canoe 
often takes a week to ascend them, and at some seasons more \ and 
then with great peril both to life and property. 

Above the falls the river keeps an average width of about 
} mile to S. Carlos, the first towtt in the Republic of Venezuela. 
Above the Cassiquiare the Rio Negro takes the name of the 
Oaainla, and gets narrower and more shallow, varying firom 
j to ^ a mile wide up to Marda, the last village on the river. 
Above this it winds about, turning to the W., and has its sources 
certainly to the eastward of the meridian of 71® W. longitude, 
and probably near that of 70®. 

The Uaup^ is the largest tributary of the Rio Negro above 
the fisJU, and is perhaps larger than the Rio Negro itself; and by 
some id supposed to be the principal stream. We ascend it for 
about 180 miles in smooth water, when we cotne to the first group 
of cataracts, just above the village of St. Jerouymo. There are 
three fklls, and they are much tnore furious and dangerous than 
those of the Rio Negroj the river being confined in a very narrow 
channel, and in the wet season rushing down with incredible fury. 
Up to this point the Uaup^ is generally more than a mile wide. 
Aoove these falls we have about 50 miles more of smooth water, 
when with the next fall bepns a series of cataracts extending for 
180 miles further up the river. They are placed in four prin- 
cipal groups, and there are 50 of them which have native names. 
Some of these are mere rapids, others foaming cataracts, and 
others again real falls of 10 or 15 feet perpendicular height. 
Above these, the river is qtiite unknown. One m(M*e great fall, 
the Jurupari Caxoeira, exists, at least 100 miles further up ; and 
above this Again traders have ascended for 12 or 15 days, and 
report a sreat river with little current, with whiter water, and with 
trees, biras, and fishes, which assimilate it to the Upper Amazon. 

The mean temperature of the water of the Rio Negro in its 
lower part, in the month of September, was, at 6 a.m., 85*^ 4^ ; at 
2 P.M., 86° 6' 5 and at 6 p.m., 86^4'; giving very nearly 86° as 
the mean temperature for the month, wfich is one of the hottest 
in the year. The mean temperature of the air for the same period 
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was, at 6 a.m., 76^ ; and at 2 p.m., 92° 5'. It is Drobable that at 
no time would the temperature of the water in the lower part of 
the Rio Negro be less than 80°. 

> The rise of country in the valley of the Rio Negro is remark- 
ably slight Humboldt gives the height of St. Carlos as 812 feet 
above tne sea ; but I have reason to believe it is much less. 

Observations of the boiling point of water made at the month 
of the Rio Negro, and at different points up to near St Carlos, 
gave me a rise of about 300 feet The height of the mouth of 
the Rio N^o cannot be more than 200 feet, and probably uot 
more than 150, judjpng from the height of Tabatinga, 1000 miles 
higher up the river, given bjr Martins as 620 feet ; and from the 
fact of the influence of the tides being felt at OIn'dos, more than 
half-way from the ocean to the mouth of the Rio Negro. 

We should, therefore, have 400 to 500 feet for the height of 
St Carlos, which I cannot but think is not far from the truth. It 
is to be observed that Humboldt mentions air having got into his 
barometer-tube, which rendered refilling necessary, and of course 
destroyed the trustworthiness of the instrument 

It is a remarkable fact, that the pressure of the atmosphere at 
the mouth of the Rio Negro, as observed by the boiling-point of 
water, and by an aneroid, in the possession of my friend Mr. 
Spruce, was greater than at Para at the level of the sea, giving a 
negative result for the altitude. It, therefore, seems probable 
that there is a difference of atmospheric pressiure in the interior of 
South America independent of altitude. 

Having unfortunately broken my thermometers, I had no means 
of ascertaining the height I reached on the Uaupes ; but from aa 
estimate of the depth of the falls, I do not think my farthest point 
could be more than 1000 feet above the sea-level. 

The whole of the country through which the Rio Negro and 
Uaup& flow is one unbroken forest, which also extends over every 
one of the countless islands which are found in every part of its 
course. The numerous villages, whose names are marked on our 
map, are little groups of mud-walled, palm-thatched cottages; 
and it seldom happens that more than two or three in a village are 
inhabited, the Indians preferring to reside in houses secluded in 
the forest^ up the various narrow streams that everywhere abound. 
The articles of export of the country are chiefly salsaparilha and 
piassdba. The latter is the material used to make the brooms 
now used for sweeping our streets, and is tlie produce of a palm 
found onlv on some of the tributaries of the Rio Negro. 

The inhabitants of the banks of the main stream of the river are 
serai-civilized, and are nominal Christians ; but most of the tri- 
butary streams, and especially the Uaupes, are inhabited by 
various tribes of imcivilized ana unchristianized Indians. 
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The map which I have constructed of the Rio Negro and the 
Uaupes is from observations made during two ascents and descents 
of those rivers in the years 1850, 1851, and 1852. The only in- 
struments I possessed were a prismatic compass, a pocket sextant, 
and a watch. With the former I took bearings of every point and 
island visible on my voyage, with sketches, embodymg all the 
information I could obtam from the persons, well acquainted with 
the river, who accompanied me ; and I constantly determined the 
variation of the needle, which was from 4}® to 5® E. With the 
sextant I was enabled to obtain a few latitudes with tolerable 
accuracy. The position of Barra on the Rio Negro I have taken 
from Lieut. Smith, who determined it on his descent of the 
Amazon in the year 1835. The other extreme point, S. Carlos 
and the mouth of the Cassiquiare, I have taken from Humboldt 
and Schomburgk. For my positions between these points I have 
had to trust to the time occupied in the passage to the various 
stations, which I always accurately noted both in mv ascents and 
descents, and thus obtained a mean which I think will not be very 
far from the truth. I also thus gained experience as to the rate 
of travelling in canoes under different circumstances, which I have 
had to depend upon in determining my distances on the Uaupes, 
whf re I had no other method of ascertaining the longitude of the 
extreme point reached. 

The map, therefore, does not pretend to any minute accuracy 
in general positions, but only to give an idea of the physical 
features of a river still very imperfectly known. 

The following are the most important distances on the Rio 
Negro: — 

From its mouth to the fdls of Sao Gabriel • .710 miles. 

„ „ to the entrance of the Cassiquiare . 900 „ 
„ „ to its supposed source in long. 70'' W. 1200 „ 



XIX. — Oceanic Currents j and their Connection with the proposed 
Central-America Canals. By A. G. Findlay, F.R.G.S. 

Bead April 14, 1853. 

While almost every department of geographical science has of 
late made great advances through the exploration of zealous in- 
quirers, one branch, that of the circulation of the waters of the 
earth, has remained nearly stationary. Although detached facts 
and numerous observations have been recorded, yet the genefalisa- 
tion of these data, and their reduction to a uniform system, remain 
nearly in the same state as when Major Rennell completed his 
" Investigation of the Currents of the Atlantic." 
The history of currents, as a portion of geography, is compara- 
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tirely new. Without including the knowledge of the Gulf Stream, 
which necessarily became known to the earliest voyagefs to the 
AVest Indian settlements, the first contribution to the science was 
that by Major Rennell, " On the Agulhas Current,'* in 1778. 
This was succeeded, in 1793,* by his remarks on the current 
athwart the mouth of the English Channel, now known fcy Iris 
name. Tlicsc memoirs contained the first elucidations of the 
system of oceanic circulation. It was about this period that 
chronometers began to be used in ships, and the means of aacer- 
taining longitude were consequently first placed at the command 
of navigators; tlie comparatively rude astronomical instraments 
Iwing quite incora|)etent to solve accurately this difficult problem. 
Without correct sea longitudes no estimate of currents can be 
formed. It will be observed that those elucidated by Major Ren- 
nell were on-shore currents, and the data on which they were 
established could be checked by land observations. 

The only means of detecting currents in the opeti ocean 'n the 
comparison of a ship^s reckonmg with astronomical obeenratkm : 
unless the latter be good the tormer are worthless ; find ad the 
general drift of the water is in longitude, or from E. to W. of W. 
to E., the estimates are more difficult or inaccurate, as the means 
employed are less worthy of dependence ; and it is tolerably cer- 
tain that many of the older observations, perhaps many used by 
Rennell and otliers, are not trustworthy, being the scapegoat of 
errors of observation, leeway, bad steerage, heate of the sea, com- 

Eass deviation, and many other elements which recent inqtiiries 
are enabled us to correct. 
About the year 1810 Major Rennell commenced his current- 
charts of the Atlantic, at the suggestion of bis friend^ Mr. John 
Purdy, to whom hvdrogranhy is also largely indebted, and under 
whose editorship Major RenneU's work appeared in 1882. By 
this work, which embodied all previous knowledge, the following 
features were established on the then attainable data : — 

Around the Cape of Good Hope the AguUias Current ran 
strongly to the westward, following the line of soimdinas. It then 
ascended northwards along the W. coast of Africa to the Eciuator, 
whence it bore off to the W . under the name of the Main Equato- 
rial Current. To the S. of the Agulhas Cturettt a Southern 
Connecting Current set eastward across the South Atlantic into 
the Indian Ocean, between lat. 30^ and Aff S., established driefly 
on the, observations of Captain (now Admiral Sir Francis) Beau- 
fort. That all across the South Atlantic the Drift Current of the 
S.E. trade wind set on to the coast of Brazil, which, with the 
stronger Jbrce of the equatorial portion, ran to the southward, 

♦ Phil. Trans., Ixxxiii. (1793), p. 182, and cv. (t8l5\ p. 182. 
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forming the Brazil Current^ which was intersected by the outfall 
of the Kio de la Plata. The Main Equatorial Current proceeded 
on to Cape San Roque, and then strongly towards the West 
Indies, while a portion, or the North-west Etpiatonal Stream, ran 
slowly to the N.W., which current he was unable «itisfactoriIy to 
explain. The Equatorial Stream^ entering the Caribbean Sea, 
passed between Cfuba and Yucatan, entered the Mexican Gulf, 
and, raising its level, emerged in the well-known Gulf Stream. 
This famous current, after a course of 3000 miles, gradually 
weakened in velocity, was finally lost, about the Azores, in the 
Sargasso or Weedy Sea. 

It will be observed that this arrangement makes all the streams 
set into this space on the parallel of about 30\ Proceeding far- 
ther N. we find that the Thwart Channel Current (or Renneirs 
Current) was attributed to the continuance of westerly winds pro- 
pelling the waters into the Bay of Biscay, which thence ran 
strongly out to N.W. To the N. W. the Arctic Current, bearing 
iceberg, met with and joined the Gulf Stream near the Grand 
Banks, and the North Atlantic Current^ a very weak stream, 
between Labrador and Britain, setting eastward, was supposed to 
lie the accumulation of the Arctic and Equatorial waters. Tliia 
** Head of the Atlantic^' found an outlet in the North African 
and Ouinea Current, a sta'cam setting southwards between the 
Azores, Africa, and Spain, which, however, S. of Capd Roxo, was 
very undefined, and tnence, setting eastward along the coast of 
Guinea — ^as exemplified by Colonel Sabine — to Fernando Po, 
where it met with the South Atlantic Current, Indulgence is 
requested for this recapitulation of what is well known; but in 
applying this system to the opposite hemisphere, we are enabled 
to supply some of the deficiencies in this. 

Such was the state of our knowledge, as Rennell leh it to us. 
It will be seen that there are several difflculties to be encountered. 
In the first place, the waters constantly setting into the Sargasso 
Sea could not be reconciled with theory. Tne origin and con- 
tinuance of the Guinea Current are anomalous, and the direction 
and termination of the Arctic Current arc not satisfactorily traced. 
Commencing ftora the N., we find that the Arctic Current^ setting 
southwards along the E. face of Labrador and Newfoundland, 
turns along the American coast in soundings aqaimt the course 
of the Gulf Stream, and is probably ouite stopped by the projection 
of Caipe Hatteras. This very sinffular current was first properly 
explained by Mr. W. C. Redfielcl, in 1838.* Its other features 
have been elicited by the operations connected with the United 
States' Coast Survey. It appears that the Gulf Stream closes in 

♦ Kemarks on the United States Exf)l. Exped., Aiti. Phil. S<^c. 1843. 
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with the land at Cape Hatteras, and in its progress to the N.N.E. 
maintains on its inner side a nearly perpendicular wall of warm 
water in contact with the cold Arctic current flowing southward.* 
Tliis fact of the non-blending of the warm tropical with the cold 
Arctic waters in juxtaposition, as b evidenced farther to the north- 
eastward, in passing the Newfoundland Banks, gives great weight 
to the suggestion made by Mr. Redfield, that the ArcUc current 
really passes under the Gulf Stream, as manifested by the ice- 
bergs which are brought into its warm waters, and then left when 
the stream becomes too deep for their former transport to affect 
tliem. 

Another feature of the Gulf Stream is elicited by the observa- 
tions of Commanders G. M. and R. Bache, Davis, and Lee, 
U.S.N., that off Cape Hatteras there is a j>o\mxlr gulf stream^ or 
rattier that there is an easterly and parallel branch to the main 
stream.t 

Of the origin of this bifurcation, the following suggestion is 
offered. That portion of the Equatorial Current which enters the 
Caribbean Sea passes out through the Strait of Florida, in the 
well-known current; but that portion, embracing an extent of 
eight to nine degrees of latitude to the northward of this, would 
pass northward of Porto Rico, strike the Bahamas, and, being 
thence deflected northwards, will run parallel to the main stream, 
and thus cause the double stream in question. 

In this part of the ocean there are some sin^lar {)henomena in 
the currents, not manifest on the surface, which brings us to an 
important section of the subject — that of deep-seated or submarine 
currents. 

In the early history of tlie development of currents, only those 
were dealt with or suspected which were superficial and evident 
from their effect on a ship's course ; later inquiries have pene- 
trated the surface, and developed new features. Among other 
experiments on this point, those by Lieut. J. C Walsli, U.S.N., 
made in May, 1850, are very interesting, and bear upon the cir- 
culation of this part of the ocean. J A logship of the usual form, 
but with a quadrantal arc of at least 4 feet, was heavily loaded 
in order to make it sink upright, and attached to a line of 126 
fathoms. This line was attached to a barrega to float, and this 
to the usual log-line. The surface-current being ascertained, the 
apparatus was sunk, and was drifted in the direction, and with the 
velocity of the current, at the depth of 126 fathoms. The 
"Taney" being nearly midway between Bermuda and Porto 

* Report of Prof. A. D. Bache, Superintendent U. S. Coast Survey, to the Senate, 
1848, p. 41. 
t Report to U. S. Senate, Nov. 1^48, p. 39. 
X Washington Herald, Nov. 9, 1850. 
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Hico, on four consecutiTe days these triak were made, as shown 
on the diagram exhibited — the red arrows in the direction and 
proportionate length to the surface-current, and the blue arrows 
to those of the submarine current. Referring this to the chart, it 
will be seen that these indicate a sort of eddy, in which waters 
from each direction are by turns dominant. 

Bennell has presumed that the Gulf Stream ceased to exist as 
an independent current in the vicinity of the Azores,* and that it 
is here lost in the Sargasso Sea, which he makes to extend meri- 
dionally from lat. 40° to 20% in long. 40° W. But although 
some exceptions may be found among the drifts of the Azore 
Islands, yet the charts of Rennell, analogy, and many other and 
later observations, will demonstrate that its onward movement does 
not rest here. It may, perhaps^ lose its characteristics as a weed- 
bearing stream, but a portion of it is propelled perhaps by the 
westerly winds towards the Bay of Biscay, and hence, forming the 
temporary BennelFs current fartlier northward, reaches the western 
coast of Ireland, and, by its comparatively high temperature, and 
the prevailing ^*inds passing over it, causes the climate of this 
country to be a marked contrast to that of Labrador on the oppo- 
site side of the Atlantic — an advantage which some have supposed 
to be threatened by the intended Central American Isthmus 
Canal, which would let the Gulf Stream out into the Pacific. This 
amenity of climate is perhaps still more remarkable in the corn- 
growing coasts of Norway, as compared with the ice-bound shores 
of Greenland on the same parallel.t Still farther northward we 
have evidence of this warm current in the comparative amenity of 
the climate of the North Cape of Europe, and it is fair to infer 
that a considerable portion of heated water, which can only be 
derived from the Gulf Stream, passes on to the polar basin south- 
eastward of the southern Arctic drift. A remarkable similarity 
between this portion of the Atlantic and the part at the head of 
the N. Pacific is pointed out in Dove's recent work, ** Verbreitung 
der Wfirme." 

As stated above, the Gulf Stream does not stop at the Azores ; 
the portion which is not diverted to the N.E., passes S.E. towards 
Madeira, and striking on the shores of Marocco, has obtained for 
that coast a sad notoriety from the numerous shipwrecks caused 
by its unsuspected influence. In thus tracing the continuity of 
the Gulf Stream, enhanced in volume by the masses of surface 
water obeying the direction of the prevalent westerly winds, we 

« InTestigation, p. 27. 

t Dr. Shaw has just informed me that a warm stream, coming from the S., 
runs along the W. coast of Iceland. See a paper by Captain C. Irminger of the 
Danish Navy on " Havets Stromninger " in the ** Archiv for Sovaesenct." 
Copenhagen, 1853. 
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obtain a very satisfactory causa for the North Afrioan cnrrentt 
whose origin and termination do not appear to ba?obeen well de^ 
fined by ftennell. By him it is made to follow the whok W. coast 
of Africa to the Bight of Biafra as the Guinea current ; but any 
mode of reasoning we may adopt would direct us to the fact, that 
before arriving at the Ctapo Verdes, it would trend ofi' to the 
S.S.W. and S.W., the direction of the trade*winds in this port. 
From multiplied ohserration, we find that such is the fact ; and, 
moreover, we are infinrmed by the Baron Roussin, that the usual 
currents are completel;^ changed on passing Cape Boxo. This 

Krtion of the Atlantic is considered by Rennell as a critical point, 
th in respect of winds and currents, the former having a perio^ 
dicity ^milar to the monsoons of the Indian Ocean. 

Particular attention is requested to this portion, because it is 
one of the objects of this paper to point out an orispji, not hitherto 
suspected, for this Guinea current, and which is stiU more manifest 
in a corre$panding current in the Facific^ which hoe an important 
bearing on the projected Central American Canal. 

The Guinea current is a portion of the ^Jquaiorial Stream itseff 
here reflected, and coming from the westward^ betwemx lata. 5^ 
and 10° N., from about the meridian of 28° or 30° W. It is, in 
fact, a WARif current^ the North African current being compara* 
tively ooLP, there being a variation of about 10^ Fahr. in the 
temperature of the ocean N* and S. of Cape Verde« In sui^Kirt 
of this, the charts and work of Bennell, the remarks of Horsburgfa, 
and of many other instanoes, may be cited* 

The main body of the North African Current turns to the S.S. W. 
and S.W., and then to the W,, joining the Equatorial Stream ; 
and the circulation is tlius around the Sea of Sargasso— -thus 
named from the f turns natane or gulf weed, a berry-bearing sea- 
weed, so called by the Portuguese from " sargac^," wild grapes—^ 
which lies on the parallel of 30°, almost across the Atlantic, the 
weed being found m all that ^paoe, and which is only affected by 
those partial drifts caused by the varying winds passing over it. 

The circulation of the surface waters of the NorUi Atlantic 
around this central space seems to be thus satisfactorily explmned ; 
and also the increase of waters brought into it by the Arctic Cur^ 
rent is compensated for by the outlet along the Norwegian coast. 
A somewhat analogous process is going on in the South Atlantic. 
The waters circulate southward and eastward on the western side, 
with a high abnormal temperature, in the parallel of 30° ; but 
the arrangement of land and ocean here allows the sbw cold 
antarctic drift to flow northwai*d and eastward with a less mani- 
fest effect than is observed in the northern polar current; 
nevertheless, it transports icebergs nearly as high as the latitude 
of the Cape of Good Hope, 
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In treating of the currents of the Pacific, we enter upon a oon^- 
paratively new subject — one upon which little ha9 been written^ 
and that little certainly not satisfactory, nor confirmed by more 
extended observations. 

Previous to detailing the phenomena of its currents^ it may be 
asserted that the waters of the Pacific do not appear to move with 
that velocity nor apparent regularity that they do in the North 
Atlantic. Perhaps this may arise from the want of more extended 
and combined observations; or it is probable that the greater 
mass of waters, uninterrupted by land, opposes collectively a 
greater resistance to the action of the winds, which in themselvef 
also appear to be less regular, and^hich are believed to be here 
the chief agent in the formation of surface currents. 

Commencing from the southwards, we find the northward drift 
from the antarctic regions, at least permanent^ during the southern 
spring, August to October, transporting icel^rgs into a 
warmer latitude. We have no extended data or observations by 
which its velocity, exact duration, or direction can be estimated, 
wliich is more to be regretted,, as it is a part of the ocean which 
probably ofiTers some great advantages for the homeward track of 
vessels nrom Australia. 

This current appears to come down to lat 33^ or 34^, with a 
velocity of 10 to 35 miles per day, and is analogous to the 
Southern Cormecting Current in the AUantic ; but from the greater 
projection of the American continent it does not terminate in the 
same way, but, as has been depionstrated by Duperrey, strikes the 
coast of Patagonia or Chile, in an easterly direction about the 
parallel of Chuoe. This cold stream now divides into N. and S. 
— the southern branch forming the Cape Horn Current^ the existr 
ence of which was once questioned, but which has been thoroughly 
established by the specific observations of the lamented Capt. 
Henry Foster,* Subsequent experiments liave been remarkably 
uniform in their indications of tnis easterly set round the Cape, 
and carrving the drift-wood, &c., of Tierra del Fuego far beyond 
the Falkland Islands, 

The other branch of this cold antarctic current is remarkable, 
and was first fully described by Humboldt in the autumn of I802,t 
though its efiects were known to the Spaniards soon after their 
conquest, as they used to, and still continue to cool their drinking 
vessels in its frigid waters in the Bay of Callao. Peru is also 
indebted to it for a cooler climate than its geognq)hical position 
and natural character would otherwise accord to it. The remark- 
able difierence in the ocean temperature on each side of South 

♦ Voyage of the Chanticleer, App. vol, ii. pp, 268-273. 
f Bergnaus, PhygikalUcher Atlas, 
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America is well exemplified in the diagram of the voyage of the 
* La Venus * frigate. 

This mighty current is not a mere superficial movement, for it 
has been demonstrated by M. de Tessan to be above 973 &thoms 
deep in one portion of its course. In its progress N. it of course 
gradually acquires heat, but at Callao it is 14° Fahr. below the 
normal temperature. Still farther to the N., at Payta and Cape 
Blanco, it is 10° and 1 2? beneath the heat of the adjacent ciurents. 
Its western limit is not well-defined ; but it appears, in some por- 
tions of its course, gradually to merge into uie warmer waters of 
the adjacent ocean. 

A counter current sets at times inside this stream, as is very 
usually the case in other parts of the world ; here it was first 
noticed by Mr. Lartigue in the * La Qorinde' in 1822-3.* 

The Peruvian, or Humboldfs Current, as it has been termed, 
follows the direction of the coast as fiu* as Cape Blanco, where it 
assumes a new direction, bearing oflF to the N.W. and W.N.W. 
towards, and S. of, the Galapagos. Hereabout the system of cur- 
rents is most remarkable, and has a most important bearing upon 
the primary object of this paper. 

The cold Peruvian Current, it has been said, is totally deflected 
at Cape Blanco. f This is not strictly and al all times the case. It 
sometimes sets roimd the coast to the northward, to the £. of the 
Isla del Rey, in the Bay of Panama, and affords great facilities 
for working up to that anchorage. At other times and during 
strong N. winds this current is reversed. After passing Cape 
Blanco it sets over towards the Galapagos, and causes here some 
singular efiects. There seems to be a constant struggle between 
these cold and the very warm tropical waters which set into this 

rce. Colnett mentions some remarkable veins of current near 
1 Archipelago, the edges of which abounded with animal life,t 
and hereabout was the greatest whaling-station in the Pacific 
Captain KtzRoy says that in October, 1837, when the * Beagle ' 
was here, on one side of Albemarle Island the surface-water was 
found to be 80^ Fahr., and on the other side it was less than 60^ 
— a surprising difference in the Pacific, where the variations of 
temperature are usually within narrow limits. The low tempera- 
ture of this current has one remarkable effect here, in the absence of 
all coral reefe around the Galapagos, as shown by Mr. Dana, as 
might be expected from its position. The waters are too cold for 
the zoophytes. II 

* Description de la Cote du P^rou, 1827, p. 20. 

t BerghauB, Lander und Volkerkunde, toI. i. p. 587. 

X Voyage to the South Seas, pp. 45-6. 

§ Voyages of the Adventure and Beagle, toI. ii. p. 505. 

II Narrative of the U. S. Exploring Expedition, vol. v. p. 471. 
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Having brought the antarctic waters up to the equator, they 
must hence be considered as forming a portion of that ^reat westerly 
movement of the ocean within the tropics^ known as the Great 
Equatorial Current. 

In its physical relations the Pacific does not bear the same 
aspect as the Atlantic. The widely different arrangement of the 
land, caused by the easterly projection of the South American 
continent, so far confines the revolying action of the currents to 
the northern portion of that ocean, and makes the Gulf Stream 
the chief current In the Pacific, on the contrary, the great 
breadth of ocean is left unimpeded by land, and a much greater 
mass of water must be set in motion to become evident as an in- 
dependent«current. If it can be proved that the sur&ce action of 
the sea is due to the force and action of the wind, we can the 
more readily understand how that the currents will not be so 
8ta*ongly marked as in the Atlantic — a fact more evident when it 
is remembered that the regular trade-winds are far from beins as 
constant in the Pacific, especially in its western portion, as uiey 
appear to be in the Atlantic in some portions these winds par- 
take of the character of the monsoons. In the North Pacific 
especially there appears to be a thermal system apart from any 
connection with tne adjacent portion. The currents in the At- 
lantic attain their maximum velocity and heat in the western por- 
tion. In the Pacific it is on the eastern side they are most 
marked, from the reason, probably, that the winds have not suffi- 
cient force and regularity to cause that steady movement in the 
western portion, which are so evident on the opposite side of the 
continent, whence we find many anomalies difficult to be accounted 
for at present 

Resuming the actual currents — the Great Equatorial Stream^ or 
the southern branch of it, has its initial impulse from the Peruvian 
Current It fbllows the general direction of the trade-winds, or 
to the N. of W. ; and its southern limits beyond the influence of 
the continent, is at lat 26 S. The Peruvian Current, however, 
does not extend its. influence to nearly this parallel, as M. de 
Tessan's observations* make its S. limits in long. 107- 50' W. at 
9° 20^ S. To the S. and S.E. of this the westerly drift appears to 
be by no means constant, for neither Wilkes nor Liitke found any 
current between the American coast and the meridian of Tahiti. 
It is even stated that they flow in an opposite direction, and Ber- 
ghaus has denominated an easterly set in lat 21" to 26** S. the 
Mentors Counter Current^ from having been found by that ship 
October, 1823. Tliis certainly is curious, if constant ; but it may 
be only a partial drift, consequent upon some change in the direo- 



* Voyage aatonr da Monde, &c, tome ix. p. 347. 
VOL. XXIII. Q 
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tion of the wind« A current cannot be established by a angle 
obsenration. Neither the observations of Kotzebue, La Perouse, 
nor Liitke, confirm the existence of this current. 

Whatever individual exceptions may be found as to the general 
set of the waters in the South Pacific, there can be no doubt that 
they obe^ the same laws as in other portions of the ocean, less 
evident m its southern portion^ fior Captain BeecheyV experience 
in the ' Blossom ' fixed tlie mean velocity at 9 miles per day on 
its southern border, and between 18° S. and 4*" N., at 16*5 miles 
per day. 

In the vicinity of the Archipelagoes, on the souther portion of 
this current, tlere are many difficulties. Their regularity seems 
to be greatly impeded ; and, as in the case of the tcade-wiods, 
they seem at times, and without sufficient apparent cause, to 
set directly opposite to what may be considered as the normal 
direction. Among the Low Archipelago tins is manifest at 
times, though it sets usually to tlie westward, at a mean of from 
5 to 25 miles per day. The Society Islands have some remark- 
able variations in this respect, but it was shown by Captain Cook, 
in his first voyage, tliat the trade-wind cannot be considered con- 
stant here to the S. of lat 20"" S., and that &W. gales frequently 
prevail to the S. of this, causing the current and swell to set on 
to the leeward side of the idands. This S.W. swell is almost 
constant at the Tonga group. To the same origin we may 
attribute the very singular circumstance stated by Wilkes, that 
a continual current to the east of about 12 miles a- day exists 
among the islands of the Feejee group. This he attributes to 
the existence of cold, submarine currents The same authority 
also states that, on the 8. side of the Samoa or Navigator s 
group, the current generally prevails to the ecuttoard, and to the 
westward on the N. side.* From the very high temperature of 
the ocean found in this part by the American expedition, there 
appears to be some peculiarity in the ciurents. Still farther 
westward, both Carteret and D'Entrecasteaux found a strong 
current to the westward at Santa Cruz Islands. At the Salomon 
Islands the current runs eastward during the period of the S.W. 
monsoon, or September to March ; at other seasons it runs to the 
westward. The current, which has been called Ro$$eV$ Dr^l by 
Bergbaus, sets strongly to the N.W., ofi^ the New Hebrides and 
New Caledonia. Ofi* the N. coast of Papua the current, as 
far as known, runs permanently and strongly to the westwanL 
D'Urville found it 58 miles in 48 hours.t There does not ap- 
pear to be a corresponding set to westward beyond this ; indeed, 

• NarratWe, &c., toI. y. p. 472. 

t Voyage de rAstrolabe, yoL iv. p» 557. 
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to the northward of Uie tropic, as far a9 Torrea Strait, there does 
not appear to be aoy current. 

The Australian Current ia an es^act equivalent to the Brazil 
Current in the Atlantic^ A porti(m of the South Equatorial Cur^ 
rent, S. of New Caledonia, is turned to the W,S.W., towards the 
Australian coast, down which it flows to southward, a warm 
stream, of the velocity of one or two miles an hour* and havings 
us is very usual, a counter current close in s^ore. This warm 
stream becomes very strong at the southern part of Australia, 
and thence bears more to the £. Lieutenant Jefferies. whoso 
remarks do not entirely accord with those of the exceUent 
Flinders, says that the current runs to southward in summer, and 
is reversed during th^ r^mwnder of the year.* This current, 
which, on a minor scale, resembles the Gulf Stream, appears to 
circulate around the space between New Zealand and Australia, 
the whole of which space is maintained at a high abnormal tem*> 
perature, in which there are no distinct currents, and in the still 
waters of which the food of the whale is, or has been, abundant, 
and forms the prolific " Middle Ground" of the New Zealand 
and Australian whalers. 

There is cme other current here which has not been connected 
with any other system: it is a warm drift, to the S. of Vm 
JDtemen'e Land^ mentioned by M. de Tessan as having beeu 
passed in La Venus. It is 8° or 7 ' Fahr. above the surrounding 
waters.t It is perhaps tl)e equivalent of the Southern Connecting 
Current of the Atlantic, and coming from the Indian Oceam 

The Northern Equatorial Current has, like the southern portion, 
many and considerable variations in its steadiness or constancy. 
Its northern limit is placed by Duperrey, at a mean, in lat 24^ N, 

It has been argued by M. Babinet, upon the basis of Duper-» 
rey's observations, that, in the circulation of oceanic waters, thei? 
greatest force or velocity is at their outer limits; this force 
gradually diminishing within the area, leaving the central spaci^ 
not acted on by the circulatory movement, b^ which .^ea would 
thus be, theoretically, of a higher temperi^urQ if polar sti^eams 
should not add their cooling influence, Thi% ia?t is well exem- 
plified in the Atlantic Gulf Stream, and its perpe^diqular outr 
ward face, and the still eddy of the Sargasso Sea> In this North 
Equatorial Current, also, we find the greatest strength near the 
souUiem limits ; and it may be doubted whether Duperrey's limit 
of 24 ' N, be not too high, as it is stated that there is not any very 
distinct current at the Sandwich Islands in 20 N- by Wilkes ; 
but then this navigator lost the trades in X9° N. ; and ihQ valuable 

♦ Flinders' Voyajre, vol. li. pp. 282-286. 

t Vojage d« la V«i4u«, pwrtie pby^iqae, toU iv, p. 3d0. 
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series of observations by Dr. Rooke demonstrate that the trades 
do prevail here, especially from April to October. ♦ 

The North Equatorial Current does not receive such a well- 
defined current at its eastern extreme as the Peruvian, whidi 
commences the southern branch, and there is a paucity of re- 
corded observations respecting the temperature and set of the 
ocean between the Mexican coast and 130° W. ; but it is very 
probable that the warm waters of the Equatorial Counter Current, 
setting easterly into the Bight of the American Isthmus, find an 
outlet to the northward, along the Mexican coast, for M. de Tessan 
found a very warm stream setting along the coast near Acapulco. 

Respecting the currents around the Sandwich Islands, of course 
a few detached observations, such as we have at command, will 
not establish anv systematic arrangement, but one fact will bear 
with ffreat weignt on it The island of Atauai derives its name, 
according to Euis, from " to light upon," or " to dry in the sun," 
which, the late king stated, arose either from its long droughts, or 
from the large pieces of timber washed on its shores. This drift 
of timber on its N.K side is not uncommon, and Vancouver saw 
a noble canoe, 61^ feet long, formed out of a single /nite-tree, 
which had been drifted on to the E. end of Atauai, without shake 
or bruise. There can be little doubt that this tree, and others 
also, came firom the W. coast of America, indicating the set of 
currents presently alluded to. 

Our remarks as to the further progress of the North Equatorial 
Current to the westward need be out few. On its southern border 
its velocity is considerable : Kotzebue was drifted bv it beyond 
his control, through the Marshall Islands. At the Marianas the 
currents are subject to great variations, according to the observa- 
tions of Freycinet and Golownin, rendering it more than probable 
that the westerly monsoon, which is felt here from June to 
October, may cause a reversion of the usual current. But it is 
certain that it predominates to the northward and westward be- 

fond them. Similar remarks to those ofiered on the southern 
ranch of the Equatorial Stream, between New Caledonia and 
Torres Strait, may be applied to the space between the Marianas 
and the Philippines ; but the circulation of the waters is clearly 
manifest, as it runs strongly to the northward, on the eastern fece 
of the last-named islands. We have thus brought the Great 
Central Drift of the Pacific from its eastern to its western limits ; 
and^ although not many new facts are brought to bear on the 
subject, yet the indulgence of the Society is craved in this en- 
deavour to give a connected view of the general phenomena of the 
Pacific at the present period of tiieir greatiy increasing importance. 

t 

• Vojage de U V^os, ptrtie physique, toI. W. pp. 452-4. 
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Hitherto published accounts of the Pacific have appeared to be 
very vague and unsatisfactory, and the attempt is made to place 
them on some better footinc — to assimilate it to that on whicn the 
Atlantic currents are established. And it is here confidently 
stated that some very important branches of the subject have been 
entirely overlooked, or only slightly touched upon. 

Two currents at least, of immense magnitude, and of the 
greatest importance in the fiiture commerce of the Pacific, have 
not hitherto appeared on physical charts nor descriptions, and are 
placed for the first time on the chart before you. The first is a 
great belt of water, lying under the zone of equatorial calms 
between the trade-winds, which extends across the entire breadth 
of the Pacific The data upon which this may be established will 
be cited presently, and is here named the Equatorial Counter 
Current. The second is a gulf stream of the Pacific, hinted at 
by M. de Tessan in 1837-44,* as existing in the central portion 
of the North Pacific, but which will be traced here to the coast of 
Japan, and thence named the Japanese Current j from the analogous 
relation to Florida and the Gulf Stream. 

The Japanese Current is, like the Gulf Stream, a continuation 
of the Equatorial Drift. By a reference to the chart it will be 
seen that the Philippine Islands, which lie between the same 
parallels as the West India Islands, imlike them, ofier an entire 
Wrier to the main strength of the western drift. Were it not 
for this, or if a similar arrangement existed, we might expect that 
the coasts of Cochin China and China itself would present the 
same features as the S. and W. coasts of the United States, and 
that a very strong current would emerge between Formosa and 
the main. But die waters being diverted to the northward, run 
very strondy past the Babuyan Islands towards the coast of 
Japan. Tiiere is no doubt but that the changing efiect of the 
monsoons greatly afiects the set of the currents in this part in 
diflerent seasons, but of the main drift there appears to be no 
doubt. The first evidence we shall ofier is the Japanese charts 
themselves. On all of them, as shown by Von Siebold and Kru- 
senstem, between Fatsisio and the S. part of Nippon, S. of the 
capital Jedo, an easterly current is marked, called tne Kuro-Siwo 
Streamy or, as Krusenstem calls it, Kourosegawa, or the Current 
of the Black Gulf. Although its dimensions are here small — not 
more than 15 miles broad (between these islands)— it is stated 
that in ** winter and spring it is difficult to navigate, but in sum- 
mer and autumn vessels can pass it" This notice from such au- 
thority is important in this initial portion of its easterly set on the 
coast. On the eastern side of the Japan Islands the current is 

• Voyage de U V^nus, partie physique, vol. W. p. 848. 
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▼ery strong. Captain King, who aocompanied Cook, states that 
the ^ Resolution was set at leHst./bter nUhs an how to the N £. 
by N. in long* 141' and lat 35 43' ; and, aoxmling to h« oh&et' 
vBtionfi, the current was 250 miles broad off this part of the Ja- 
panese coast* Admiral KruaenBtem was also set 2 miles an 
hour to E.N E., at 70 leagues from land, in the parallels of 86"* 
to 354*^. When the * Nadiejeda ' discorered the coast of Japan 
in lat 31^ and particularly the southern part of the il^land of 
Sikokf^ the current ran to N.E. SJ miJes per hour.*)- A corre* 
spondent of the Chinese Repository (vol. xii.) states that he found 
1»e current to run 79 miles in 24 hours to N.N.E. off Jeddo4 
Captain Broughton was on the & coast of Japan during the months 
of November and July, and was constantly in a current which bore 
to the N.E. at '2 miles an hour. These authorities will suffice to 
show that the current here is nearly constant, and of a force com- 

rtUe to the Gulf Stream. When it reaches the parallel of 40' 
we have a remarkable evidence of its existence. It is well 
known that the banks of Newfoundland are proverbial for . their 
dense fogs. This arises, not from the fkct of their being shoal 
water, but from the warm Gulf Stream transporting tropical heat 
into a frigid climate near them. The Japanese Current does thb 
also, l^e whole of the coasts of Jesso, the Kurile Islands, and 
Kamtschatka are subject to dense fogs. Captain Beechey, on his 
route to Behring Strait, in June, 1826, entered these foes in lat 
39^, in long. 163"", and their S. margin also in 39"" N., m long. 
155"* E , in June, 1827. A warm current reaches the shores of 
Kamt»diatka. M . de Tessan points this out, and attributes the 
knildness of the climate of the 8.E. fitce of the peniiwula, and itB 
comparative freedom from ice in the bays and inlets^ to the warm 
current he encountered in ^ La Venus. § It has a similar efiect 
in forming the marked contrast between the inclement western 
shores of Japan and the much milder temperature of the eastern 
side. The circumstance of the wreck of a Japanese junk at the S. 
end of Kamtschatka in 1726 may be cited also in evidence. || The 
wredss of Japanese junks are also recognised on the shore on the 
S. extremity of Kodiack. A Japanese junk reached, and andmred 
at Oahu in the Sandwich Islands, after dreadful suffering, in De- 
cember, 1832, having been the sport of currents and winclsvir A 
Japanese junk was wrecked near Cape Flattery, in Oregon, in 
1833, as related by Washington Irving. 

♦ Cook's Last Voyage, vol. iii. pp. 404-5. 

t M^moires Hydrographiqties, partie i., Introd. p. kx. 

t See Chinese Commercial Guide, Canton, 1848, p. 118. 

^ Voyage autour da Monde, vol. ii. pp. 37-46. 

H MiiUer, p. 8.. 

1 Hawaiisn Spectator, vol i. p. 296, quoted by Sir Edw. fielober. 
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Captain Du Petit Thoitare, in * La VAms/ in October, 1837, 

found an enormous difference in the temperature of the water 

l>e^ween 42* and 45* N , in long. 156^ to 164"* W., amounting to 

1 S"" Fahr., in the course of three or four days. In long. 164 E, 

he found this sudden change to occur in lat 40'' or 41^ N.* 

These last are positive evidences of tropical waters reaching this 

latitude, and apparently their heat is . greater tlian that of the 

Atlantic Gulf Stream in the same parallel. The incidents of the 

Japanese junks are links in the chain where direct evidence is 

•wanting ; for it must be noticed that this part of the Pacific is 

almost a mare ineoqnitttm ; but few passages have been made, or 

observations recorded, as to crossing its northern part. 

Now, although there is no continued series <m observations on 
this very important stream, yet, by taking it up in different por- 
tions of its course, and applying the same reasoning as in the phe- 
nomena of the North Atlantic in the same parallels, it may be 
confidently aflBrmed that ships passing from China towards Oregon, 
or Califoniia, or the western coasts of America, would find every 
advantage in irarsuing a higher northern track than has been 
usual. In addition to its feng a nearer approximation to the 
Great Circle, or shortest route, which, from San Francisco to 
China, takes up to 48° 5', the winds will be probably found more 
fevonrable than in a lower latitude ; and the consideration of this 
subject has a very important bearing upon the Central American 
Canals. 

In connecting this stream with the area of cireulation in the 
North Pacific there is little difficulty. The American Exploring 
Expedition found the current S.E. and southward strongly on the 
parallel of the Columbia River, and as ftir to the westward as 
143° W. Farther S. tfee same currents were observed in the 
latitudes SO* to 35° N., as fer as 128^ W. The Dutch brig of 
war ' Koerier * also fell in with these S.S.E.eurpents in October, 
1S39, in lat 37° N., long. 1 32^ W., and carried them down to tlie 
tropic. t The observations of M. de Tessan would place the 
eastern Emit of the warm water in about 12 P W., off San Fran- 
cisco. 

Connecting these facts with that of the drift-wood floated, more 
than probably from the American coast, over to the Sandwich 
IslauQS, the circuit of the Pacific is made ; and on the parallel of 
80°, in the axis of revolution, we find the favourite fishing-ground 
of the whalers. Wilkes states that vasrt; quantities of janmina, the 
soft mollusc of which is a food of the whale^ were found on the 
verge of the trade, in 2€° N. and 168° W. ; and again, when in 

♦ Voyage de la V^nus, vol. ix. p. 848. 

t VerhandeliDgffii en Berigten 4oor 'Hndal en Swart, 1658, BTo. i. p. 95. 
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30^ N., in 180^, an immense collection of anatifa, another mollusc^ 
waB found lying in a line bearing W.S.W. and E.S.E., indicating 
the effect of current* We do not find any notice of a similar 
production to the f turns natans, the place of which these mollusca 
evidently supply. 

A portion of this area has been noticed as a vortex by Fleurieu, 
from the voyage of Marchand in * La Solide \ but this voyage is 
not satisfactory for establishing currents. 

Respecting the drift of the waters on the N.W. coast of America, 
above Sitka, it is stated that they circulate to the northward and 
westward as far as Prince William Sound, on the shores of which 
vast quantities of debris are found.f West of this, it sets to the 
southward, strongly at times to the eastward, of Kodiack. Whether 
this be only a shore current, which so usually is the reverse of 
that in the oflSnff, or not, we have no means of determining abso- 
lutely. If not, it does not form any part of the circulation with 
the Japanese current ; but temperature is one of the most im- 
portant evidences of the origin of currents which so strongly in- 
fluence climate ; and, according to the valuable temperature-charts 
in Dove's " Verbreitung der Warme," 1852, there is a remarkable 
coincidence, or rather exact similarity, between the normal and 
abnormal temperatures of the head of this great bay, and that of 
Norway, which lie on the same isothermal line, and in every month 
almost entirely coincide with each other, notwithstanding the dif- 
ference of latitude — a similarity we must attribute to similar 
orimns, the "Gulf Stream " in each ocean. 

On the coast, between Monterey and the Columbia river, the 
current sets with great regularity, about half a knot per hour, to 
the southward, from March to October ; in the opposite season it 
is variable.^ Off the coast of Lower California, tne current still 
bears to the southward, and there is frequently or usually a very 
strong outset from the Gulf of California, According to Capt 
Worui, R.N., the currents off the coast of Central America are 
variable, bid almost always to the S.E, — sometimes rather strong ; 
but then there is at times a strons counter current setting close in 
shore, which affords the only faality for ships to work their way 
to the northward. 

Having shown that the Peruvian Current sets its cold waters 
towards the Bay of Panamd, and that the currents down the coast 
of North America also set into the same bay, we have now to show 
that there is another and very extensive current also setting to- 
wards the same point. 

The Equatorial Counter Current j which has been thus denomi- 

* NarratiTe, &o., to), v. p. 109. 
f LUtke, Voyage da S^nianue. 
} Ueats. M*Arthar and BarUett, U. S. N., 1850. 
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nated from its relation to the great Equatorial Drift, might perhaps 
be properly named the ** Equatorial Current^'* and the opposing 
streams on either side called the " Tropical Streams^ 

This current is an easterly stream, setting with a considerable 
velocity between the parallels of 4° or 5° to 10^ N. lat. In one 
portion of its course only has it found its way into charts, and this 
from the observations of the Prussian ships, Mentor and Princess 
Ix)uise, published by Berghaus. 

Commencing with the extreme W., Erusenstem says, ^^ During 
the S.W. monsoon, ships returning from China and proceeding by 
the Pacific Ocean towards the Strait of Ganem (at the W- end of 
Papua), do not generally go feirther to the E. than the Pellew 
Islands ; but if they do not pay great attention to this current 
they will be usually carried several degrees to the J?." * This is 
a current between the equator and 6^ N., frequently having a 
velocity of 20 leagues in 24 hours. In this part it is found farther 
S. than in the eastern portion, probably from the different relation 
of land and water, as in the Guinea Current. 

Duperrey found tUs E. current in longitudes 137^ and 148^ 
E., between the equator and 8i° N., and also between 2° and 6° 
N., at 7° to 10"^ E. of Ualan. Liitke also had the current E. 13 
miles per day, in lat. 3° N., when near Ualan. To the W. of 
this, between 5^^ and 7^ N., for 3 weeks in January, there was a 
constant easterly current of 8*3 miles per day, as a mean.f Capts. 
Hunter and Wilson also found it E.^ to the southward of the 
Caroline Archipelago. In July, 1833, it was found to run to the 
E. 2 or 3 knots an hour, near the equator, for 15 days, in about 
longitude 175^ E., and tiiis during a fresh easterly wind.| In the 
Gilbert Archipelago, large trunks of trees are drifted on to the 
W. sides of the islands in S.W. winds, together with large lumps 
of resin similar to those found in the soil of New Zealand, which 
must all be transported by currents.§ In the longitudes of 167^ 
to 150° W., with some exceptions, the ships of the United States' 
Exploring squadron found it settins a litUe N. of E., in Sept to 
Nov., 1839. Capt Scott, R.N., of H.M.S. Samarang, on Sept 16, 
1840, found it set 50 miles per day, N. 33° E., in lat 6° 47', 
long. 163° 13' W. Capt Beechey found it set N.N.E. 15 to 23 
miles a day between the equator and 4^ N., that is, to the S. of 
our present limits, on the meridian of 150° W. Among the most 
important series of observations recorded of the Pacific are those 
taken in the French frigate, La V^us, under Capt. (the present 
Admiral) Du Petit Thouars, which have been frequentiy quoted 

* Memoires Hydrograpbiques, purt i. p. xy. 

f Voyage da ^niavine, partie nautique, p. 186. 

i Naat Mag. 1843, p. 5. 

j Narratiye (J. S. Exploring Exped. yoL y. p. 105. 
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here. The temperature of the air and ocean were taken eyery 
hoar thrrmghout the voyage. Tliey crossed the track in question 
in June, 1838, about the mertdian of 135° W. The observations 
show a considerable increase in tfie temperatrare, as might be ex- 
pected, if our inferences be good ; but, angular to say, there is 
no direction of the current recorded ; * perhaps it wa» considered, 
if the set was easterly^ that the observations were defective from 
their anomaly, and the transition from the steady westerly currents 
observed before and afterwards. 

Between the meridians of 125*^ and 132° W., we have the 
authority of the several voyages made in the Prussian ships, 
Mentor and Princess Louise, for establishing this as an inde- 
pendent current, these observations extending it, in some cases, 
to 11° N., but not southward of 6°. Admiral Liitke also ex- 

ferienced the same on the meridian of 129° W., in May, 1827. 
n December, 1849, the Dutch brig of war, Koerier, crossed the 
track in teng. 1 12° W., and found the easierly current commence 
in lat. 9f° N.,and with a velocity of from 25 to 35 miles per day; 
but on arriving at its southern limit, in lat. 4° N., she was drifted 
no less than 330 miks in 5 consecutive days to the N. by W., and 
northerly currents continued as far as lat. 1 ^ S.f Capt Sir Edwiird 
Belcher, in the Sulphur, at Clipperton Island, lat. 10° 17' N., 
long. 109° 10' W., says that the island was covered with sea-birds, 
which had been noticed in great numbers during the previous 
week at least 500 miles to the eastward. From this an easterly 
current may be inferred, as these birds generally keep its stream 
or tail course.^ 

Capt. Beechey, on crossing from Acapulco southwards, in long. 
99°, found an easterly eurrent of 8 miles per day between thS 
port and 8° N. ; S. of this they flowed to westward. When Van- 
couver crossed on this track, in December, 1794, he had a 
westerly current of 30 miles a day, but between lat. 9° 27' N. 
and Cocos Island the set was half a knot to southward ; after this 
strong rippltngs and great agitation, denoting a conflict of currents ; 
and cm making Cocos Island there was a strong current of 2^ 
knots setting to the E. and N,E, Colnett fotind it setting strongly 
to the W. 

Now, upon referring to the chart upon which most of these 
observations are placed — and it will be noticed that they are all, 
or almost all, drawn ttom recognized authorities, — the limits of 
this neto current are in general well defined within the latitudes 
we have named, 5° and 10° N., and that this and otlier currents 
have a tendency toward that one locality now looked upon with 

• Voyage dc hi Vt^nuB, partie physrqne, vol. iv. 

t Verhandelingen, &c., door Tindal en Swart, 1852, ^ i. p. 97. 

X Voyage of x\e Smphur, vol. i. p. 256. 
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8o much interest. It cannot be supposed, however, that they 
always set into the bight without some regular outlet ; but this 
does not appear to hare been detected as a surface current, 
with which alone the navigator has to deal. The currents about 
Oooos Island are very violent, and perhaps uncertain, but of their 
tattem tendency, at times,^ there is no question. The only direc- 
tion for an outlet which now suggests itself is indicated by the 
very warm current encountered by La V^us, off Acapuloo. 

The current system whidi thus centres in the Bay of Panama, 
by which term is here meant that great indentation of the Ame- 
rican coast, of which PauamA Bay is the head, is most peculiar, 
and, as far as is known, unexampled ; for the Bight ot Biafra, 
althoudi somewhat similar, is not entirely so. Their anomaly 
and difficulty have been rendered very evident by the history of 
voyages in riiis portion of the Pacific, and many sad tales of 
suffering may be told of ships leaving Panama without a proper 
knovrtedge of the best route to be pursued. As a case in point 
may be mentioned that of ** the barque Emily, of London, which 
sailed from Panama for San Francisco, March 7th, 1852, and 
after bemg out ninety-five days, put into San Bias witii 19 
of the passengers dead from starvation. The remaining pas- 
sengers were then transferred to the Archibald Gracie, and were 
«xty-five days more on their passage to San Francisco, during 
which 16 more of these unfortunate peo^e died : the suflfering 
endored is almost beyond description.^' Yet the route pursued, 
we befieve, wtts that stated to be a proper one to Captain Basil 
Hall, by a local authority.* She steered a course which took her 
beyond the influence of the land-wind and shore-current, by which 
alone ahe oouU have made progt*ess^ 

In endeavouring to trace these mighty operations to their 
origin, to connect effect with cause, we encounter several diffi- 
cidties at the outset. But littie is known of the powers of 
absorption of heat in the water of the open ocean ; we do not 
know even its density accurately, and all experiments have pro- 
bably placed the maximum of tliis too high. Colonel Sabine 
states its maximum density, as arising from temperature, at 
42° Fahr., and Sir James Ross at S9-5°. This last observer 
places the points where the temperature is the same (39 '5°) from 
die surface to the bottom of the ocean, in a mean latitude of 
56° 26' in the southern hemisphere. This is assumed from a 
series of experiments commenced on January 3, 1842, in lat 
66° 34' S., when the temperature increased from 36° at the sur- 
face to 39'5° at 945 fathoms. Many experiments might be cited 
which show difierent results from this, at least on this side of the 

* Extracts fixm a Joarnal, &c, pt. ii., Appendix i.. No. xii. 
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equator ; but of its accuracy there can be no doubt. Nearer to 
the pole than this zone there will be colder water abore this 
stratum of 39*5^, and toward the equator it will be warmer, so 
that we find this maximum density under the equator at the depth 
of 1200 fathoms. Sit Henry de la Beche estimates that this bed 
of cooler water forms an inclination towards the poie of 1 in 1723, 
and towards the equator of 1 in 1136. * "So small an angle, with 
a change of temperature so gradual, could scarcely produce a 
lateral movement in the mass of ocean waters of geographical im- 
portance." To this source we cannot, therefore, attnbute any 
origin of currents, which, besides, are chiefly in the opposite plane 
to meridional action which this would induce. 

Respecting the maximum density of water, Erman places sea- 
water at a temperature of 25^, Dr. Marcet at 22^, Colonel SaUne 
at 42^, and Sir James Ross at 39*5^ ; but at whatever point it is 
fixed hereafter, one thing at present is certain, that we can sink 
a sounding-weight to an enormous depth, and obtain submarine 
temperatures at a stratum which, if the densitv increased with the 
depth, would place it beyond possibility ; but there is one difficulty 
in assuming that the tiepth is accurately measured by the length 
of line run out. 

We have before shown, incontestably, that there are sub-suHaoe 
streams of a very different nature to those evident by their efiect 
on a ship. Supposing a sounding-line encountered one or more 
such streams, and it is tolerably certain that they will do so, 
the impact of a current on the sounding-line (supposing it to be 
1-lOth of an inch in diameter, the sectional area of 1000 fathoms 
is 50 square feet) must swerve the line greatly from the perpen- 
dicular ; and should the weight reach the bottom, it will carry the 
line off die reel with double the velocity of tlie current^ so that the 
sounding by wire, 5700 fathoms, by Lieutenant Walsh, U.S.N., 
or the still greater depth, 7706 fathoms, attained, or supposed to 
be attained, by Captain Denham,* is open to much doubt 

Temperatures supposed to be gained at great depths cannot be 
said to be absolutely accurate, for the depth actually Yeachcd 
must remain unknown ; the pressure of the water may afiect the 
bulbs of the thermometers — a point endeavoured to be rectified 
by the spiral of two metals employed by the Americans. 

These remarks are made to show that, as yet^ we know little or 
nothing of what is goins on at great depths beneath the surface ; 
and as the chief practical interest is in what is encountered on the 
surface, we will confine our consideration to that. 

Of the action of the moon, or the progress of the tidal wave in 
the Pacific, our acquaintance is as yet very imperfect, notwith- 

* Naadeal Magasue, Feb. 1853, pp. 98-100. 
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standiDg the light thrown upon the subject by Dr. Whewell ; but 
where uie currents are strongest the tidal action is usually the 
weakest. To this source, then, we cannot attribute all action. 
Heat, which in the case of the atmosphere is the undoubted cause 
of circulation, will not answer all the requirements. On reference 
to the diagrams before you, it will be seen that the air and sur-^ 
fece-water maintidn a very great equality throughout their course ; 
but then the fluids are so different, the one moving with a velocity 
so many times greater than the other, that tlieir relative dif- 
ferences to the source and acquirement of heat are greatly assi« 
milated. 

The action of the prevalent winds is the chief and efficient source 
of surface-current action, and a few words on them will be ex- . 
cused. A diagram taken from Lieutenant Maury's recent work 
will illustrate it, thouch it does not greatly differ from what 
Dampier gave as a result of his own experience, or fipom the pre- 
vious conclusions of Halley, Youne, and others. 

The earth in its revolution, havuig the sun cotistantly vertical 
over some portion of the space within the tropics, becomes heated 
in this zone ; and the atmosphere becoming thus specifically lighter, 
rises and gives place to cooler m rushing below from the regions 
N. and S. of tne tropics; but as the ec^uatorial portions move 
most swiftly, these are deficient in velocity, and drag as it were 
on the surface; and from bein^ simply N. and S. winds they 
become N.E. and S.E. trade-winds. Slowing in this direction 
thev must meet somewhere, and they form a belt of calms or 
variable winds, of a mean breadth of 6^ of latitude. Tins 
heated air then rises, and passes off in the exactly opposite direc- 
tion; that which comes in from N.E. passes off to S.W., and 
above the trade-winds blowing beneath at riffht angles to this 
course. This fact is proved by the passage of volcanic dust, in 
opposition to the trade-winds. Passmg N. and S. it again cools ; 
and having reached the limits of the tropical zone, it redescends 
in what are here called the calms of Cancer and Capricorn. This 
warm wind then blows toward the poles, gradually parting with 
its heat and moisture ; till at last reaching the pole quite dried, 
and at a minimum temperature, it, by its accumulation, rises, and 
retiuns towards the tropics to undergo the same process of dr- 
culation. Supposing the earth to be of a uniform surface as to 
the distribution of land and water, these belts of calms and winds 
would be symmetrical on either side of the equator ; but the pro- 
portion of land to water in the northern hemisphere is 100 to 154, 
while in the southern hemisphere it is lOO to 623, acceding to 
Professor Rigaud. Yet all the countries in S. latitude are re- 
markable for the dryness of their climate, and it can be demon- 
strated that the evaporation of the S. is deposited in the northern 
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hemisphere. From this unequal distribution of land and its 
effects we have the phenomenon of that line of junctioD of ihe 
trade-winds to the north of the equator (in a mean between 
8° and 2^ N. lat.), varying with the progress of the sim in the 
ecliptic, but always characterised in its axis by an eiMHUioua de^ 
position of rain ; cmd hence it is known to seamen as ^' the rains," 
and is the great barrier to the passage of ships across the line, 
from its calms and uncertain winds. It will be seen that the pro* 
posed great canal will lie in this belt, and that during the nortbem 
summer months it will be deluged with rain. 

There will be no great diflBculty in assigning a great effect to 
the action of wind on the ocean water. ITie following may be 
advanced. Its weJl-known effects in retarding or advancing, in- 
' creasing or deoreasinff, the tidal wave, will be one argument ;— 
the storm-wave, which, in a region very distant from its origin, is 
felt in the form of those terrific *' rollers" which set in on tfie 
islands of the open ocean ; the effect of wind in the formation and 
direction of waves in the English Channel is well known ; the 
whole of the debris of the coasts being driven to N. W^ and aocu- 
mulating near the Straits of Dover, &a, by the predominant S.W. 
winds; the accumulation of waves on each other, in the triple or 
other numerical ratio, superinduced by separate action on pre- 
viously-formed waves, &a 

That they have an onward progress- carmot be denied, it is 
believed, although this is still, to some extent, an open question ; 
but if a wave can strike a square foot of surface with a force ^ 
above 6000 lbs., as has been found by the dynamometer at the 
Skerryvore Lighthouse, a force equal in weight to a column of 
granite 60 feet high, or to raise a spout to Uie height of ViQ or 
150 feet, as at the Mauritius SoufHeur, or spray to the height 
of 300 or 400 feet, as on the W. coast of Scotland — it must 
have some onward movement. Without bringing in M. £my*8 
theory of the Jiot du fondy which time will not admit of, it may 
be safely asserted that the wind has sufficient force to cause all 
known surface current action. 

The trade-.wmds, then, setting constantly in one direction, must 
drive the waters before them to the opposite side of the ocean, 
causing an accumulation, or head, which theoretically would be, 
and is practically found to be, of a hiffher temperature. The questioB 
of level is a delicate one ; but it is bar to inter that sudi inevitably 
must be the cajse, and the velocity of the Gulf Stream is a great 
evidence of this, notwithstanding that it runs up-hill as to its base, 
but could not do so as to surface. If the same action is to be 
found in the Pacific, and the waters hei'e are to be found accumu- 
lating on the western side, and only drawn in on the eastern side 
from the abstraction, the Pacific level would be several feet 
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lower than the Atlantic, consequently, the canal would Iiave a 
strong current or a cataract to the westward. But engineering 
operations have demonstrated that the levels are senaiUy the 
same, and we have therefore to infer that the uniformity is main- 
tained by the presence of that counter-current which lias still to 
be accounted for. 

The trade-winds, then, settii^ on to a zone to the N. of the 
equator, with more or less tendency towards the N. or S. of E., 
forcing the waters ioa a similar direction, they must meet some^ 
where, and cause an accumulation. 

Major Rennell says " the drifb-current is the mere effect of a 
constant or very prevalent wind on the sur&ce-water, impelling it 
to leeward^ until it meets with some obstacle which stops it, and 
occasions an accumulati(Hi and consequent stream of current It 
matters not whether the obstacle be land, banks, or a stream oj 
current already formed^ This equatorial tendency of the drift, it 
is contended, is the source of this current, which, using the head of 
water previously formed as a fulcrum, is compelled to revert its 
direction when not affected by the winds, that is, in the belt of 
equatorial calms. This is also the true origin of the Guinea 
Current in the Atlantic, which the meeting of the North African 
and Equatorial Currents prevents passmg to westward. 

The form of the main currents, that of a parabola or ellipsis on 
the axis of 30** N. or S., is similar to that of cyclones, and is also 
indicative of similar origin. 

Panami and Darien are thus placed in a v^y critical position 
with respect to those means of navigation most usually employed. 
The adoption of screw-propellers or other auxiliaries must vastly 
enhance the utility of tlie canal. But a correct knowledge of the 
neighbouring winds and currents is a most important desideratum 
in the establishment of any commercial navigation in connection 
with this great undertaking. 

Much misapprehension as to the distances to be saved by open- 
ing this route prevails in the world. The southern part of New 
Zealand is at our antipodes ; therefore, a straight line drawn on 
the globe, that is a great circle, will intersect both places, and be 
of the same length if directed to any point of the compass. 

The use of Mercator's projection has drawn attention from the 
real properties of the sphere, which, it is pleasing to see, are begin- 
ning to be felt as imperative, and will be still more so in extended 
Pacific navigation. 

Thus the shortest line between Panama and Shanghae in China 
leads into latitude 64^ 43' N., and starts from !^namd about 
N.N.W., passing between St. Lawrence Island and Behrin^ St ait, 
while by the chart the apparently shortest or straight line is about 
W. I N. from one place to the other ; yet this apparently direct 
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course is 8';'82 miles in length, the great circle coarse being 
8089]^ miles, or just 900 miles less, and is removed-from it in one 
part 2405 miles. Now, if a line of 8982 miles be laid on the other 
side of this shortest line, it will pass through the whole of North 
America from S.W. to N.E., and, passing between the North 
Cape of Europe and Spitzbergen in lat 75"=^ 29', long. 24"" 17i' E., 
across Siberia and then to Shanghae. 

Thb extreme case is cited to draw attention from the Mer- 
cator's chart, and the incorrect notions it inculcates. 

Supposing a ship could save 500 miles on this route, whidi she 
may very readily ao, and in the 8400 miles she encounters a car- 
rent of only 12 miles per day, by using the shortest and best 
route she may be assisted to the extent of 1200 miles in the single 
passage, a distance she may lose if these are not attended to. 



NaHonal Ohurvatory, Woihirngtom, May 10, 1853. 

Sib— The clipper ship Soyereign of the Seas, McKay, has made tuch an extra- 
ordinary mn, that I beg to make it the subject matter of an of&cial report. It it 
due to builderi, owners, and masters, as well as to nayigadon, that such an 
achieTement should be made known. 

This ship is one of the glorious fleet of a *< thousand sail *' that is Toluntarilv 
engaged in making observations for the wind and current charts. She it is, it 
will be recollected, who, taking them for her guide, made the extraordinary nm 
of 103 days from New Yoik to San Francisco, both crossing the equator in the 
Pacific, and arriying in port on the day predicted. 



Returning from the Sandwich Islands to New York in the remarkably short nm 
of 82 days, she passed through a part of the " Great South Sea," which haa been 
seldom trayersed by traden— at least I have the records of none such. 



Little or nothing, except what conjecture suggested, was known as to the winds 
in this part of the ocean. The resulu of my inyestigations elsewhere, with regard 
to winds and the circulation of the atmosphere, had enabled me to announce as a 
theoretical deduction, that the winds in the ** yariables" of the South Pacific 
would probably be found to prevail from the westward with a trade-wind-like 
regularity. 

Between the parallels of 45° and 55° S. from the meridian of the Cape of Good 
Hope eastward, around to that of Cape Horn, there is no land or other dia- 
turbipg agent to intercept the wind in its regular circuits ; here the winds would 
be found blowing from the west with grester force than from the east in the 
tiade-wind region, and giving rise to that long rolling swell peculiar to thoae 
regions of the Pacific, they would enable ships steering east to make the moat 
remartuible runs that have ever been accomplbned under canvas. 

The Sovereign of the Seas has afforded the most beautiM illustration as to the 
correctness of these theoretical deductions. 

Leaving Oahu for New York, vi4 Cape Horn, Idth February last, she stood to 
the southward through the belts, both of the N.E. and the S.E. trades, making a 
course good on the average through them, a little to the W. of S. She finally got 
clear of them Hiarch 6th, after crossing the parallel of 45^ S., upon the meridian of 
164° W. 

The 8th and 9th she was in the horse latitude weather of the southern hemi- 
sphere. So far, her run had been good, but there was nothing remarkable in it. 

Having crossed the parallel of 48° S., she found herself, on the 10th, fairly within 
the trade-like W. winds of the Southern Ocean ; and here commenced a succession 
of the most extraordinary days* runs that have ever been linked together across 
the ocean. 
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From March 9th to March 3l8t, fh)m the parallel of 48° S. in the Pacific, to 35* 
in the Atlantic, during an interval of 22 days, that ship made 29° of latitude, and 
126^ of longitude. Her shortest day's run d urine the interval, determined by calcu- 
lation (not b^ log), being 150 knots. The wind, all this time, is not recorded once 
with easting m it ; it was steady and fresh from the westward. 

In these 22 days, that ship made 5391 nautical miles. But that you may the 
more conveniently contrast ner performance with that of railroad cars and river 
steamers, I will quote her in statute miles. 

Here, then, is a ship under canvas, and with the winds alone as a propelling 
power, and with a crew, too, so short, the captain informs me, that she was but 
half manned, accomplishing, in 22 days, the enormous run of 6245 miles (one- 
fourth the distance round tne earth), and makine the daily average of 283 statute 
miles and nine-tenths (283*9). During eleven of these days consecutive, her daily 
average was 354 statute miles; and during four days, also consecutively, she 
averaged as high as 398} statute miles. 

From noon of one to the noon of the next day, the greatest distance made was 
362 knots, or 419 miles, and the greatest rate reported by the captain is 18 knots, 
or 21 statute miles the hour. This is pretty fair railroad speed. 

The greatest distance ever before performed from noon to noon on the ocean, 
was 374 knots (433^ statute miles), by the clipper ship Flying Cloud, in her 
celebrated passage of 89 days and 21 hours, to San Francisco, in 1851, and which 
yet stands unequalled. I say from noon to noon, because from noon to noon was 
not, with either of these ships, the exact measure of 24 hours. The Flying 
Cloud was going to the northward and westward, and on the day of her great 
run she made 4^^ 46' of longitude— which, in time, is 19 minutes 4 seconds— that 
is, her noon to noon for that day, 24 hours, 19 minutes, 4 seconds. On the 
other hand, the Sovereign of the Seas was steering to the westward, and on the 
day of her great run, she made 8" 44' of longitude, which, in time, is 34 minutes 
56 seconds— that is, her noon to noon for that day was only 23 hours, 25 minutes, 
4 seconds long. Thus the Flying Cloud's run in 24 hours, 19 minutes, 4 seconds, 
was 433^ statute miles, and the other 419 statute miles in 23 hours, 25 minutes, 
4 seconds. 

Reducing these runs each to the performance pro reUd, according to log, for 24 
boars, we have for the former ship 427*5 against 437*6 by the latter— that is, the 
best 24 consecutive hours run by the Sovereign of the Seas exceed the best 
consecutive 24 hours of the Flying Cloud only by the one-tenth part of a mile. 

These two ships are certainly par nohile^ but the great day's jperformance of 
each does not prove the Sovereign of the Seas to be a faster ship than the Flying 
Cloud. 

The Sovereign of the Seas had in her favour that long, rolling swell from 
the westward, that is peculiar to high southern latitudes, and which helped 
mightily to heave her along. All seamen who have doubled Cape Horn kno¥^ 
WMt it is. I need not describe it. 

It b true that the Fljring Cloud on her great day had, during the latter part, 
strong gales and high seas running ; still those high seas were not like that long, 
rolling Cape Horn swell that comes from the westward with such a heaving 
force, and which had been chasing the Sovereign of the Seas steadily for ten days. 

On the other hand, it may be urged in favour of the latter, that she was short- 
handed, with foretopmast disabled, and jury topgallant mast. Her abstract 
log, it should also bo mentioned, says noUiing as to the force of the wind, the 
heave of the sea, or the sails set, while that of tho Flying Cloud is quite full upon 
these points. 

Though I am unwilling, therefore, to decide against the Flying Cloud as to the 
greatest da3r's run ever made, it is clear that her competitor has ^me off the palm 
as to the len^h of time for which she has kept up her great speed. Her log stops 
May 3rd, latitude 33^, 15' N., 432 nautical miles in a straight line from Sanoy 
Hook. 

Taking it therefore for the 79 days for which she ^ves it, and stating the dis- 
tance by straight line from her place at noon of one day to the noon of the next, it 
ai>pears that her daily average was 222*7 statute miles, making the whole distance 
saued during the interval to be 17,597 statute miles, which gives for canvas the 
remarkable adiievement of accomplishing a distance more than two-thirds of that 
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which it requires to encircle the earth, at the rate of 9 miles and npwards the hoar, 
for 1896 consecatiTe hours. 

As I write this, the abstract of another ship the Comet, £. C. Gardner, from San 
Francisco to New York, is received. She, too, has made the passage in 83*3 
days, sailine daring the interral 17,496 statute miles, and areraging 810 miles a 
day. She, howeyer, except merely by donbling Cape Horn, did run through the 
region of the trade-like winds and heaving swells of the South Pacific, vhich 
favoured the Sovereign of the Seas to such an extent ; and therefore no &ir eom- 
parison can be made as to the relative sailing qualities of these two ships. 

There is another circumstance, however, connected with this voyage of the Sove- 
reign of the Seas, which is worthy of attention, for it i^ significant, and a tad 
illustrative of the revolutions in the way of business which are &ing quietly wronffat 
by the time-saving devices of the age. This splendid ship, after unloading her 
cargo in California, was sent to glean after our wnalemen, and she came home with 
oilgathered from them at the Sandwich Islands. 

This adventurous class of our fellow-citizens resort there in such numbers that 
the fees annually paid by the government for the relief of the sick and disabled 
seamen there, amount to upwards of 50,000 dollars. 

Now, if the Pacific Railway were bnilt, the thousands of American seamen, and 
the fleets of American whale ships, that annually resort to those ishmds for refresh- 
ment and repairs, would resort to California. There they would be in their own 
country : the oil would probably be sent home on railway, instead of by clipper 
ship, and all the advantage of refitting so many ships, of treating and recruiting so 
many men, would inure to the benefit of our own-citicens. Respectfhlly, 

(Signed) M. F. Maukt, 

LieutmaM U, 8, liavy. 



XX. — Chusan^ with a Survey Map of the Island, By Sir 
J. F. Davis, Bart., F.R.S., F.R.G.S. 

Bead June 13, 1853. 

The importance of this island was sufficiently demonstrated by 
its capture on two successive occasions by a British force, and 
its retention (on the last) for a period of four years, as a guarantee 
for the fulfilment of the stipulations of the treaty vdth China. If 
any additional considerations could augment the importance of 
Chusan, it would be the vicinity of the position to Japan, and its 
intervening between the mainland of China and that other nation 
which once actually occupied it, and which is fast becoming an 
object of interest and speculation to the civilized world. What- 
ever may be the result of the pending American expedition to 
Japan, it is certain that the new current of adventure, setting 
westward across the Pacific, must find Japan, with Chusan, the 
first outposts of the Asiatic Continent in that direction; and 
Christian states must inevitably be involved in relations, amicable 
or otherwise, with those hitherto secluded regions. The object of 
this paper is to illustrate a Map of Chusan, completed by actual 
survey during our last occupation of the island, when K*igadier 
(now Sir Colin) Campbell had the command, and to add such 
other details as could be collected from various sources (chiefly 
through Dr. Gutzlafif) in several visits to the spot The last was 
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in 1846, on my surrendering Chusan to the Chinese goremment, 
accordmg to the provisions of the treaty of Nanking. 

The Chusan group appears at first to have been occupied by 
fishermen. The islands were in the seventh century incorporated 
nvith China, although the control at first exercised was of a pre- 
carious nature. Tradition states, that an emperor of the Soong 
dynasty, who held his court at Hang-chow during the Mongol 
invasion, fled to Chusan for shelter. During the Min^, or next 
Chinese dynasty, the Japanese, then the most commercial nation 
of Eastern Asia, made Chusan their entrepot, and carried on a 
lucrative trade. Having afterwards gone to war, on account of 
the illtreatmcnt of their countrymen by the Chinese, they took 
possession of the island and kept it for many years. This forms 
a singular parallel, as far as it goes, with our own case. Chcsan 
subsequently reverted to the Minff^ or Chinese dynasty,* whose 
representatives, long after the Manchow Tartars liad taken pos- 
session of China, sought refuge there and defended themselves. 
But the Manchows at length became masters of Chusan and 
surrounded Tinghae, the capital, with a wall. They made it, 
moreover, a naval station, such as it was found by our force in 
1840. 

The latitude of Jos-house hill, to the right of the landing-place, 
near Tmghae, is 30° 0' 24r N., and its loncitude 122° 6' 24" E. 
of Greenwich. The island lies from N.WT to S.E., with a cir- 
cumference of 51i miles, the extreme length being20, the extreme 
breadth 10, and the least breadth 6 miles. The hills which 
traverse the whole island with their various spurs, render the 
divisions of the territory natural ones ; and the valleys between 
thorn contain the small towns or villages with their population, 
•which all belonged to the Hien of Tinghae, dependent in its turn 
on the superior district, or Foo, of Ningpo. The town of Tinghae 
stands about half a mile from the beach, of irregular form, nearest 
approaching a pentagon ; in length about 1200 yards from N. to 
S., and 1000 in average breadth. The siu-rounding wall is 
nearly 3 miles in circuit, with four gates, each defended by an 
outer gate having a side approach. The ditch on the outside of 
the W{3l is interrupted on tne N.W. side by a spur from a neigh- 
boiuing hill, which projects into the town, and forms an easy 
access to an attacking force on that side. This hill constituted 
the head-quarters of the Cameronian resiment in 1840. On the 
arrival of the British force in that year, the population of TiQghae 
numbered from 25,000 to 30,000. 

Upon the S. coast of the island, the plains consist mainly ^ 

• The new aspirant has assomed the title of " Htnv Ming,'* or •* Latter Ming" 
dynasty. 
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alluviAl tracts gained from the sea, and still on the increase. 
There are in some places threefold dykes, showing the gradual 
encroachment of human industry upon the deep. On the northern 
coast the case is different; there the sea, unchecked by those 
numerous islands which to the S. act as natural break-waters, 
beats with great violence on the shore, urged by the prevailing 
N.W. wincls; and the inhabitants have with incredible labour 
reared solid stone walls in the most exposed spots, to prevent the 
salt water getting into their rice-fields. 

The valley in which Tinghae stands is called Yungtung^ and is 
one of the most extensive in the island, being 4 miles long by 
3 broad. Standing nearly on a level with the sea, and copiously 
irrigated by canals, it is well suited to rice cultivation. It is 
enclosed along the S. front by an extensive dyke. This was in 
1841 considerably raised and converted into a line of batteries, 
which our force easily took in flank. 

Proceeding westward we come to Yen-tsang^ a valley which (as 
its name imports) contains extensive salt-works. It is still lower 
than the former, and protected by a double row of dvkes. Our 
men-of-war generally anchored ip front of tbb. The inland 
valley of Chae-ho opens into it, and sends a stream through it to 
the sea. 

Further W. along the coast, and penetrating N. into the interior, 
is the extensive valley of Tsze-wei, richly cultivated with rice and 
sweet potatoes. The plain in the immediate vicinity of the sea 
bears traces of having been recently gained from the water, and 
the dykes are in some places fourfold. One was, during 1843, 
in actual process of construction, a proof of the confidence of the 
natives in their new masters. This lowland is divided by spurs 
from the hills ; and insulated hillocks, which at some time or other 
were evidently islets, rise from the plain. The distance between 
it and the island of Kintang* (called by us during the war 
"Silver Island") is inconsiderable. 

Chae-ho is an inland valley to the eastward (divided into Upper 
and Lower, or North and South Chae-ho), running parallel with 
the former nearly N. and S., but the smallest of the two. Its 
romantic scenery was an object of admiration to every one. There 
are considerable mountains at the sides, and the land gradually 
rises to the W. and N., where it terminates in some lofty and 
bleak elevations, the most barren as well as highest portion of the 
whole island. 

The westernmost valley of the S. coast is Tsinkong^ which 
winds W. and N., and is again subdivided by spiu^ from the 
hills. Close to it is T$atsoo^ called by us " Blackwall Island ;" 

* The nearest point of oommiinication with the mainland of Ningpo. 
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and the harbour is formed by three islets, which at some points 
approach so near to the Tsin-kong side as to make the harbour 
look like a river. One very high pass leads into the Tsze-wei 
valley on the £., and several smaller ones join it to Tae-sha on 
theN. 

The last-mentioned, or " Great Sandy " Valley, consists of three 
narrow and separate divisions, running between ridges of hills in 
a N. and N. W. direction towards the sea, opposite to the island of 
Chang-pih Shan. This forms the north-western extremity of 
Chusan, connected with Tsze-wei by a pass over the mountains, 
as well as with Seaou-sfia Aou^ or " Little Sandy Valley." 

Seaou-sha ^adually extends in breadth northward towards the 
sea. There is a branch of the Tsze-wei division with which it 
stands in immediate connexion southwards ; while a long and 
narrow defile leads off inland to Chae-ho, through a coimtry of 
barrenness. 

Going now in an easterly direction round the island, we arrive 
at Ma Aou^ or Horse Valley, the second large plain in the island, 
and an extensive tract of the most fertile soil. With the exception 
of the mountain road which leads to Chae-ho, the hills around 
this are not very high. 

The narrow valley of Kan-Ian runs parallel with it, and spreads 
towards the sea. The hills inland to the S. are lofty and 
sterile, but the pass leading into Pth-tseuen is not very high. 
This valley of "white springs" spreads over a considerable plain, 
forming the centre of the northern valleys, and lying opposite to 
Yung-tung on the S. In that direction it communicates with 
Seaau-seif, which consists of two verdant plains, yielding in fertility 
only to Pih-tseuen, and further S. with Yung-tung by the high 
Tung-kaoti Ling, or " Pass." 

Further E., along the N. coast, is Pif-chen Aou. This 
lies opposite to the island of Lan-sew-sban, being in some 
places very narrow between the hills, while in others it extends 
more inland. Pe-chen is subdivided by several passes until it 
reaches further eastward to Tachen^ the easternmost of the northern 
plains, a district of considerable magnitude extending along the 
sea-shore, and running inland into several smaller valleys, which 
are connected with Tung AaUy Leu-hway Poo Aou, and To Aou 
to the S. 

The last-named is on the south-eastern extremity of Chusan, 
with its harbour at Sinkeamuny which harbour is land-locked by 
the opposite islet of Lokea. Going now due W., we arrive at a 
mountain pass which leads into Leu-hvxi. - This consists of two 
large and several small valleys winding along at the foot of 
mountains, and opening to the W. on the extensive plains of 
Thing Aou^ wliich is again subdivided into the inner and outer. It 
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contains the largest level space on the island, and towards the sea 
has extensive alluvial plains, well situated for the manu&ctare of 
salt, which engages toe attention of the greats portico of the 
poorer classes* 

Wooseay, consisting of several small divisions, joins it on the 
W., and has likewise a narrow strip towards the sea ; and after 
crossing two small valleys, one of which is called Vang Aou {from 
the fruit peculiar to tne island), and the other Tnnff AaUy we 
again reach Yungtung and the town of Tinghae, from whence 
we set out 

The Map of Chusan shows the direction of the mountmns, run- 
ning principally across the breadth of the island. Hie greater 
part of the surface is hilly ground, in geological character generally 
corresponding with the adjacent group, and consisting chiefly of 
granite. No volcanic traces have yet been discovered, although 
several of the. Japanese islands, at a short sailing distance, are of 
that class, and among them Sulphur Island has an actually burning 
crater. 

On most of the bills there is a moderate coating of earth, which 
permits the growth of grass and fir-trees ; and mdustry has im- 
proved their natural advantages to the production of sweet potatoes 
and other vegetables. The climate of the island, in oO^ lat., 
is admirably suited to the vine, as are also the declivities of tlie 
hills ; but the Chinese make no wine from the grape. Bamboo 
groves are planted, notwithstanding the comparatively hi^ lati- 
tude. The tea-shrub grows in many places luxuriantly. An 
exoeptdon occurs in the highest ridges aoout Seaau-sha^ Chae-ho^ 
and i(ia Aou^ which are comparative barrenness, fit only for herds 
of seats. In some places artificial terraces have been constructed, 
and, as the supply of water is considerable, the earth thus retained 
by stone walls produces good crops of rice. The inhabitants have 
been very diligent in the construction of paved paths across the 
hills, which faoUtate the communication at all seasons of the yean 
There are fdso small Budhist temples built in these passes, where 
the passenger is supplied with tea, the leaves of which the sur- 
rounding peasantry contribute gratuitously. 

At a distance these elevations often look very wild, but on a 
nearer approach it is foimd that no soil has been lost, the smallest 
patches having some productive cultivation. Every poor man 
may choose an imoccupied spot on the hills and prepare the soil 
for trees or vegetables, paying little more than a nominal rent, 
and remaining the undisputed owner as long as he continues to 
cultivate it 

The ground-rent of the whole island appears to be very light. 
According to a return obtained by Lieut Shadwell, of the 98th 
Regiment (for some time holding civil employ'), tbm are three 
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rates of rent, as in the rest of China. The irrigated ground, or 
STtdit, pays annually per mow^ 110 copper coins in money, and 
something under 2 caltics of rice. The dry ground, or Te, 
where com and vegetables are grown, pays 8o copper coins, and 
about H caltics of rice. The remaining ground, called Shan^ 
or hills, pays only 3 copper coins, and nothing in kind. The 
object of a part payment in grain m^y be to preserve something 
like an average corn-rent. 

There are many small streams running from the mountains and 
crossing the plains into the sea, of which the largest is the Tung- 
keang, east of the town, which reaches the harbour close to Jos- 
bouse Hill. At high water, the native boats can ascend this only 
a short distance, to a place called Tung-keang Poo, where a 
number of merchants carry on an active trade with the neigh- 
bouring main* lliere is not a valley without its stream ; some 
with M>ats, sluices, and bridges. Many are dry during the 
summer, but when the rains fall they furnish sufficient water for 
the canals and reservoirs. The canals in some places form a 
network, and furnish a supply to every rice-field. Though not 
constructed by persons of professed science, they prove to have 
been laid out on the best plan, and are examples of practical skill. 
It is only within the town itself of Tlnghae that these canals are 
noxious, exhaling most offensively in summer. 

During part of the winter, the canals of the lowest valleys over- 
flow and cover the fields, though roost of the roads and paths are 
sufficiently raised for keeping up the communication. 1 he inun- 
dation wmch occurred in 1843, at the commencement of October 
(during our occupation), was imprecedented. The clouds seemed 
to come down in a mass, and the water accumulated with such 
rapidity that no precautions could abate its violent effects. The 
western part of tne island exhibited a sheet of water, out of which 
the hills rose as islands. Immense pieces of rock were swept 
down by the torrents from the mountains, bridges and causeways 
destroyed, some of the rivulets changed their beds, while many of 
the most fertile fields remained covered with gravel; but on 
ordinary occasions, the sluices are sufficiently adapted to letting 
off the waters, however great Uie quantity. The wet and dry 
S€ui8(Hi8 here and at Hongkong* are reversed ; in the south the 
winter is dry, and tlie flying rains fiUl during summer. The 
di&reoce of lat about 8^ 

As to climate, verv accurate tables were kept during our long 
tenure of Chusan. Considering the position of the island, in 30° 
lat., the average t^nperature is remarkably low ; but the influence 

♦ ThSs wordis often written as two separate ones; but thereUno better reaion 
for writiog Hong Kong than Cha 8sn or Lon Don. 
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of the sea tempers both the extremes in comparison with the 
opposite main. In the beginning of the winter of 1841, while tbe 
snow at Ningpo fell above a foot in depth, and remained on the 
ffround for several days, there was a mere sprinkling at Chnsan. 
North-westerly winds prevail throughout the year, and it is only 
during July and August that the heat is oppressive to EuropeaiiB. 
In 1843 the weather was still so cold during some part of May bs 
to render a fire comfortable. Nature revives generally about the 
beginning of February, when the first blossoms of the plum-tree 
make their appearance. The real flower season is in April and 
May, when the whole surface of the country is decked in tbe 
brightest colours. Cherries are ripe in May, and a great variety 
of vegetables brought to market, including peas and beans. In 
June the grain harvest commences, and most of the blossoms 
diminish. A new cultivation takes place this month. Crops of 
rice, with millet, coriander and other seeds are then sown, and 
rain falls to July. In September the weather is generally cool 
and dry, and the temperature delightful in October, during which 
the last of the rice harvest is brought in. The sweet potatoes are 
ripe in September. The first hoarfrost is seen in November, and 
during December it often freezes severely ; but the ice does not 
remsdn so long as on the main. Most of the trees being deciduous, 
the island looks bleak during the winter. The fan-palm, how- 
ever, grows in the open plains, and even the plantain in sheltered 
nooks; but this last, though it blossoms, brings no fruit to 
maturity. Opinions were at first very unfavourable as to the 
healthiness of the climate, and the terrible mortality among the 
troops in 1840 seemed to justify the worst that could be formed. 
Certainly the rice-fields, which are nothing but marshes, alternately 
flooded and dry, might lead to the conclusion that the exhalations 
must be unfavourable to European constitutions. But in 1840, 
much of the ill effect might be ascribed to the influence of the 
war. The fever was then prevalent among the natives, and 
carried off large numbers of them. Subsequent experience, from • 
1842 to 1846, when the island was peaceably restored, convinced 
the most doubtful that the climate is really salubrious, and that 
the mortality among the troops in 1840 was caused chiefly by the 
want of wholesome provisions and good lodging, joined to the 
effects of samshooy the deleterious Chinese sphit. Fevers occa- 
sionally prevail during the summer months, but they seldom resist 
the use of quinine. The Sepoy troops from India suffered from 
the cold of the winter. 

In its productions Chusan does not materially differ from tlie 
adjacent mainland of Ningpo. The sleek and small cattle, aud 
the buffaloes, larger than uiose in the soutli, are used exclusively 
for the plough, and never slaughtered for the use of the Chinese, 
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so near to the head-quarters of Budhism in the neighbouring 
island of Pooto. The small cultiyators do not keep a bullock, 
but there are men who hire them out for the value of about 8c/. a 
day. There are no grazing pastures, the cattle being driven to 
the mountains, and receiving very little fodder besides. The soil 
being verj adhesive, ploughing is a difficult process ; but, not- 
withstandmg the smallness of the cattle, they are very efficient, 
and more than one is seldom or never seen in a plough. Horses 
are not used for agricultural purposes, and the Chinese govern- 
ment does not allow the common people to have them in their 
possession. There are, however, asses of a very strong descrip- 
tion, and a mule is occasionally met with. These are used 
exclusively for riding ; while all burthens are either transported 
in boats or on men*s backs. A small species of goat is killed for 
its meat ; but they give very little muk, an article of which no 
Chinese ever makes any use whatever. During the British occu- 
pation many flocks of Tartar sheep were brought over from the 
main, and throve extremely well ; but they were killed entirely 
for the consumption of the English. Pigs are not so numerous 
as on the main, and are sometimes imported from thence. The dog 
is of the common Chinese breed, like the Esquimaux variety; 
and occasionally a very diminutive Japanese dog is met with. 
The island is too well peopled to leave much range for wild 
animals ; a few small deer seem to be the chief. 

Fowls are of the largest description, in fact of the Ningpo 
breed. Ducks are reared in immense quantities by the peasantry. 
There are large establishments where the young are artificially 
hatched, and sold at the rate of forty ducklings for a dollar. 
Even geese are hatched in a similar manner. A few pheasants 
and woodcocks were found by English sportsmen. Wild swans 
come during the winter in hundreds, and occupy the extensive 
watery flats ; as also wild geese and wild ducks. Our people 
shot snipes in the rice stubble, but they are not disturbed by the 
natives. Tlie presence of our force, and the demand for game, 
gradually induced the Chinese to pursue it ; but the principal 
part comes from the main. 

One of the dainties in the waters of Chusan is the yellow, or 
mandarin fish, which, during April, May, and June, is caught 
round the island in such quantities as to occupy above a thousand 
boats. It is a large fish, rather flat, and of a yellowish hue, and, 
when fresh, nearly as handsome as the gold-fish, with a dorsal fin of 
the same coloiu-. When caught, it is immediately sold to merchants 
who are on the spot, with large boats filled with ice, in which, bemg 
carefully packed, it is taken over to the main, and thus sold all 
over the country. The flesh is good, and when a little seasoned 
with sauce, possesses an excellent flavour, highly estimated by 
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Chinete gonnnands. This fishery forms an inaportant branch of 
industry, and occupies a considerable portion of the islanders. 
A small species of shark, of a dark grey colour, is also caught 
during summer, and, being salted, is sent to other parts of China. 
The shallow, muddy seas in this neighbourhood abound in fish, 
and produce herring, mackerel, mullet, pomfret, ray, sole, sturgeon, 
and other yarieties. 

Of reptiles, a black snake is very common, and found in the 
fields ; but, from the little heed taken by the natives, it may be 
supposed to be innocuous. There is another large snake that 
frequents houses, pursuing rats, and other vermin, with great 
hostility ; and, as it is harmless, the natives do not discourage it 
It is black on the back, with a vellowish-white belly, and grows 
to six or eight feet in length. The silkworm is reared by only a 
few families, but the position and the climate of the island would 
insure suocess in a more extensive cultivation of its produce. 

Chusan does not abound in wood. This scarcity is not the 
£Eiult of the soil, but owing to the thriftless habit of cutting down 
all the growth of the hilfi as it rises up. The most frequent, 
perhaps, is the useful tallow-tree (Stillingia), spared and cultivated 
on account of its produce. It is found principally on the banks 
of streams, where it blossoms in May, and the berries form in 
bunches, coming to maturity in October and November. By 
this time the leaves are of a beautiful red, the pods containing 
the seeds burst, and these seeds make their appearance coated 
with white tallow, and about the size of a pea. Suddenly the 
leaves fall ofi^, and the trees, frcmi the whiteness of their berries, 
look as if they were in blossom. The natives then cut the branches, 
gather the berries, boil and press them so as to make the tallow 
run into a fat, which, when congealed, resembles the animal 
tallow, but is less firm and consistent. 1 he island produces a 
large quantity of this substance, especially in the noith-westem 
districts, and exports largely. 

The varnish-tree, which somewhat resembles the fi^, thrives 
also very well in Chusan. The oil or varnish extracted is inferior 
to that produced in Ganhoey, which may perhaps be from another 
plant. The natives excel in applying it to wood-work of all 
kinds. Their furniture^ and the framework of the best buildings, 
are beautifully varnished ; and the durability of the coating is 
such as to insure iti superiority to all oil-painting, and other 
contrivances for protecting wood against the influence of climate 
and time. The tree mi^t be introduced with great advantage 
into Europe. 

The camphor-tree also flourishes at Chusan, and will grow to 
a large size if permitted. The natives, however, only use the 
wood, and do not extract the resin as they do on the main. This 
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tree, too, might be well introduced in Europe, being very orna- 
mental and sufficiently hardy. A kind of elm, of which the 
blossomB, when dried, are used as a dye-stuff, and much esteemed 
by the Chinese, grows on the banks of streams. The dwarf fir 
and oak are as common as the full-grown trees are rare. The 
banian ficus is even in this latitude a beautiful tree, and, as in the 
interior of China, planted for religious purposes round temples 
and other public buildings. A slender graceful pine is cultivated 
for ornament ; and the people show superstitious veneration for 
the cypress, which they plant chiefly near graves.* This peculiar 
sort is the Cupressus pendula, or ^^ weeping cypress," brought to 
England by Mr. Fortune. The Chinese say tnat this tree soon 
decays, but the wood is firm and Iragrant, and esteemed by their 
cabinet-makers. 

The natives possess apricot, peach, plum, apple, and pear trees, 
but take no trouble to improve them ; and die fruit is consequently 
of the most wretched description. The Loquat, and some kinds of 
oranges, crow well without much care. The best fruit in the island 
is what has been erroneously styled "arbutus," which it very 
closely resembles both in fruit and leaves, being at the same 
time quite a different tree. The Chinese call it yangmeiy and 
Mr. Fcntune says it is^ — 

" A species of Myrica, allied to the Himalayan M, Sapida, noticed bv 
Fraxer, Iloyle, and other writers. The Chinese variety, however, is nmch 
superior to the Indian. Indeed, I believe the Chinese have both, but use the 
Indian as a stock for grafting on. There is a very large plantation of this tree 
in Chusan, and the fruit was beginning to be brought to the market during my 
stav. The trees were bushy, round headed, and from fifteen to twenty feet 
in height They were at that time loaded with dark red fruit, not unhlce, at 
first sight, the fruit of our arbutus, although very difierently formed (inter- 
nally) aud much larger." 

It is well worth introducing in England. 

" The oil plant, Brassisa sinensis (Mr. Fortune observes), is in seed, and 
ready to be taken from the groimd in the beginning of May, and there is a 
great demand for the oil which is pressed from its seeds. I may state that 
this plant is a species of cabbage, producing flower stems three or four feet 
high, with yellow flowers and long pods of seed like all the cabbage tribe. 
In April, when the fields are in bloom, the whole country seems tinged with 
gold, and the fragrance which fills the air, particularly after an Aprilshower, 
is delightAil." 

He adds, — 

" The flora of Chusan, and all over the main land in this part of the pro- 
vince of Chgkeang, is very different from that of the south. Almost all the 
specSea of a tropical character have entirely disappeared, and in their places we 

♦ " When I am dead, inter my body on the brow of some unfreauented hill, and 
plant the fir and the ci^press thickly around."— Chinese drama, * Heir in Old Age,' 
p. 34. 



Digitized by 



Google 



252 • Sir J. F. Davis on Chusan. 

find others related to those found in temperate climates in other parts of tbe 
world." 

That new and beautiful plant, the toeigelia roiea^ was first dis- 
covered, Mr. Fortune tells us, in the garden of a Chinese man- 
darin, near the city of Tinghae on this island. *^ It was loaded 
with its noble rose-coloured flowers, and was the admiration of all 
who saw it, both English and Chinese.'* It is fortunately quite a 
hardy plant, and flourishes in the open air in this country. 

The tea-shrub is grown almost everywhere on the island, but 
treated with little care, and left almost wholly to itself. Tlie 
produce is accordingly of an inferior kind. It seldom grows above 
four feet in height; and occurs sometimes wild among the 
mountains. The utmost care taken by the natives is to weed a 
little round the plants ; and so congenial does the climate ajqpear 
withal, that the plant still thrives, and produces good crops of 
leaves. There are, on an average, two gatherings in the year. 
The first commences in April, and comprises the young and finer 
leaves. Old and young women are then bu^ly employed in 

fathering them, while the mistress of the family keeps up a slow 
re under a large iron pan, into which they are thrown. When 
su£Bciently heated, a strong man receives them into an oval basket, 
and kneads them with all his might in order to press out tbe 
superfluous moisture. They are then spread out on a large frame 
of wicker work, under which a. little fire is kept up. This process 
is repeated after an interval, and the tea is subsequently sorted 
and picked, and sold to small merchants, who export it to the 
main, principally Soo-chow. The finest tea fetches about a 

auarter of a dollar (or one shilling) per catty, of Ij lb., and suits 
le Chinese ; though, on account of the slightness of the firing, 
it is not calculated for the foreign market. Chusan exports 
about 30,000 dollars worth every year, beades its own con- 
sumption. 

The bulk of the inhabitants pve their whole time to the culti- 
vation of rice, the summum bonum of every Chinese, who afiects 
to pity those countries wliich do not grow it. Wherever the 
smallest spot can be converted into a rice-field, they are ready to 
abandon any other culture, though it might seem more advanta- 
geous. Notwithstanding this, however, mere is not 6u£Scient pro- 
duce for the consumption of the island, and one-fourth the annual 
supply is brought from Tae-choo. They have the white, red, and 
no-me^ or old man's rice. The first resembles Carolina rice in 
the largeness and whiteness of the grain. The seed is first thickly 
sown in a small bed in the spring. Thence it is transplanted 
into the field in bunches, and placed very exactly in rows. The 
greatest care is taken to provide an ample supply of water, with 
wliich the field is flooded ; and the tread-wheels are constantly 
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raising water to the different levels in dry weather. Every weed 
is carefully pulled up, and the appearance of any is considered 
discreditable to the cultivator. The grain is ripe about the month 
of August : after being first bent down by the farmer, it is sub« 
sequently cut off, and thrashed out by beating against the inside 
edge of a large basket or tub, provided with raised sides to pre- 
vent the loss of the grain. Next it is dried, freed firom straw 
and other impurities, and laid up for use. To disengage it from 
the husk, they pound it in large stone mortars, and then winnow it. 
The coarser kinds are placed in a stone mill, which is put in motion 
by a bullock, and a rotatory grinding separates the chaff from 
the grain. The crop that has been last put into the groimd 
arrives at maturity in October, or even as late as November ; 
but this crop, on account of the uncertamty of the weather, is 
liable to be spoiled before it can be gathered in. The produce 
varies from twenty to thirtv fold. 

One of the most graceml and prolific grains in Chusan is the 
Barbadoes millet, which grows to a great height, and is said to 
produce ian hundred fold. Towards harvest time, when rice is 
getting scarce, it is made into cakes of a reddish hue, and thus 
constitutes the food of the people. The large thick stalks are 
used for fuel. There are besides two other kmds of millet, of a 
fine grain and very white, which are used instead of rice. 

The wheat is of an inferior description. There are two dif- 
ferent species, both of which have a low stalk, and one is un- 
bearded. The Chusanites cultivate it like rice, transplanting it 
in bunches, but without the irrigation. Of the flour they make 
cakes and vermicelli^ and use the grain extensively in distilleries. 
The barley is small, and ground down by the poorer classes to 
mix with their rice. Buckwheat is grown in small quantities on 
the most sterile lands, and also found wild. 

The attempts to introduce our common potato succeeded in 
some measure ; but the sweet potato grows so successfully on the 
brows of the hills, that it constitutes a cheap and excellent food 
for all. The yam and taro are grown, but the latter is small 
and insipid. The fields produce a varietv of summer and winter 
beans, as well as green peas. The radishes, turnips, and carrots 
are very fine ; but the variety of kitchen vegetables is not great 
The brinjal (a species of solanum) grows in perfection, as well 
as cabbage, lettuce, and spinach, with cucumbers, melons, and 
pumpkins. There is the large Petsae or Peking cabbage (more 
like a lettuce in appearance), which is salted or pickled and eaten 
largely by the Chinese. Ginger, of an excellent description, is 
common, and the coriander seed is cultivated on ridges. The 
fields, to a large extent, are covered with crops of mustard, the 
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seeds of which are exclusively used for expressing the oil, a covi- 
siderable item of export 

The cotton shrub is largely cultivated near the sea, and espe- 
pecially on lands which have been gained from the water, and 
still contain saline particles. Both the white and the brown, or 
nankeen, cotton are grown^ but the latter only in small quantities. 
Each is of a very fine fibre, superior to what is imported from 
India, but also twice as dear, and bv no means of so long a 
staple. The yu hemp-plant, from wnioh grass-cloth is made, 

St)ws almost wild, and is cut down twice or even thrice a-year for 
e sake of the fibres. The women, however, do not work it into 
a texture, but merely spin it into thread, and use it for sewing 
probably on account of its strength. 

The only walled town in the island is the capital Tinghae. 
One-third of the ground*plan of this has no habitati(Hi8. The 
level sides of the wall are encompassed by a ditch, that stops 
short on the hill which enters the city on the north-west The 
wall is 18 feet hi^h and 15 feet thick, and on the west and east 
sides nearly in rums, notwithstanding the extensive repairs bv the 
Chinese in 1841. The parapet remains in a very few pfacea. 
The hill enclosed within tne wall on the north-west side is a spur 
from the neighbouring ridge, and was occupied in 1840 by the 
26th, or Cameronian regiment, so many of whom fell victims to 
disease, and were buried there. The city is traversed bv canals, 
which are a real nuisance, without any countervailing adrantage. 
The largest street is that which runs in a straight direction between 
the soufli and north gates ; the rest are small and short — many of 
them mere lanes. There are four gates at the cardinal points, 
forming the outlets of the principal streets, and also a water-gate 
between the west and south gates. The buildings are mostly of 
an inferior description, with the exception of two temples, dedi- 
cated to ancestors, and to the guardian idol of the city. In the 
former is the largest representation of Budha that lias been met 
with. A few of the richer classes have long, rambling houses, 
walled in within a court containing a whole series of buildings. 
The shops of the better traders are very showy ; but the common 
people have mere mud hovels, or paltry dwellings put together 
with tiles and stones, without regard to warmth, ventilation, clean- 
liness, or comfort. Many of them are built in squares ; and in a 
littie space, which four tnglirfimen would find too narrow for sm 
habitation, there are perhaps forty Chinese huddled together. 
Tinghae would not, in fact, rank with a good country-town in 
England. Before our occupation it had a suburb towards the 
sea, called Taou^tow^ consisting of streets, some wood-yards, dis- 
tilleries, and stores, all of which were levelled with the ground. 
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and their places supplied by barracks. Temple, or Jos^house, 
Hill, whicn commands the town and harbour, and was in 1841 so 
diligently fortified by the Chinese, is 800 yards from the south 
gate, and 122 feet high, close to the beach, with a canal on the 
east side. The dyke alonff the front of Yungtung valley was 
converted by the notorious* lukien into a breast-work against an 
attack by sea, and has since been falling into decay. During 
our occupation a new suburb, calculated to surpass the old one in 
extent and solidity, gradually rose up at Tungkeang Poo^ some 
way up the Eastern creek or canal, and houses were daily ri^ng 
there. 

The harbour of Chusan is formed by the island itself on the 
north ; Tnimball and Macclesfield islands on the south ; Grove 
Island and Beacon Rock on the east; Ouardhouse and Tea 
Island on the west It is well landlocked, tiie water varying 
from four to eight fathoms ; but the currents are strong, wi A not 
very secure holding ground : they run nine knots per hour. 

The largest place next to Tinghae is the town or village of 
Seaousha (Little Sandy Valley), a manufacturing station, where 
they make agricultural implements. Ta-^hm has also a small 
town, as also Sinkeortnun to the east, and Tsinhong (or Sinkong) 
to the west. By far the greater portion of the population lives in 
villaff^ and hamlets, which are scattered all over the island, and 
found in the most secluded spots. The richer landholders gene- 
rally assemble their tenants in a very large enclosure, where a 
whole clan lives together with children and children's children, 
and this generally constitutes a village in itself. 

The people of Chusan are shorter than the Chinese on the 
mainland ; and there is no doubt of a considerable mixture of 
Japanese blood ever since that people possessed the island. It is 
well known that the Japanese are universally of short stature. 
Though often strong-limbed, the Chusanites are not a fine race. 
Their women are particularly unattractive : owing to the habit of 
drawing their hair very tight, or some other cause, they lose 
their hair early, and become bald. 1 he materials of dress are 
generally the same in both sexes. In summer they are clothed 
in grass-cloth (called Hea*poOy or summer cloth), mostly dyed 
blue, and some wear next to the skin a strange garment com- 
posed of a bamboo net-work ; that is, small sections of bamboo 
(like bugles) formed with string into a species of net, which pre- 
vents the upper garments coming into contact with the body. 
On festive occasions they are gaily decked out with the help of 
embroidery. The better classes wear the fine stufls of Hang- 
chow and Soo-chow. Since the introduction of our calicoes the 

* ' China daring the War, and since Uie Peace/ Yol. i. p. 1S4. 
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cleanliness and comforts of both sexes have advanced ; and this 
applies to the lower orders as well as the upper. In winter they 
wear stuffed cotton dresses, mostly of light-blue colour ; a few, 
also, sheepskins, and the more respectable classes, furs, which, 
durinff our stay, gradually gave way to broadcloth and camlets. 
The lower orders dress by no means so extensively in woollen as 
the cheapness of our long-ells might lead one to expect ; and this 
is the more surpriang as contrasted with the considerable c(m- 
sumption of English cotton goods. A thick and coarse kind of 
Russian cloth was much in use; but of late the merchants of 
Ningpo, as well as the people of Chusan, seem to have preferred 
our manufactures, which, tnough thinner, are more durable, and 
retain their appearance longer than the Russian. The general 
introduction of woollens must be a work of Ume ; but, as a proof 
of the growine consumption, may be mentioned the great falling 
off in those silk manufactures which were formerly used as either 
Imings or covers for fur dresses, as these were worn outwards or 
inwards. 

Few ragged persons are met with ; but the thrifty housewives 
understand patchwork thoroughly, and the warmth and thickness 
of the garment inci*ea8e in proportion as it is mended. The 
under-garments of all classes are generally in an abominable state ; 
nor are the richest ashamed of vermin and cutaneous diseases. 

All classes of people are gross feeders ; and, strange to say, the 
only articles of food for which most of them entertain an aversion 
are beef, milk, and butter, lliis seems originally grounded in 
the old Budhist superstition, in regard to the flesh at least Rice 
is the bads of the daily food of all, eked out among the poor 
with barley, sweet potatoes, and millet They have three hot 
meals a-day ; and even the beggar has a number of small messes 
with which to season his rice. The richer classes, even on com- 
mon occasions, have as many as twenty small saucers before them, 
containmg pickled fish, cockles, salted vegetables, soy, and similar 
condiments. The sea furnishes the largest quota in this account, 
and the ingenuity of the people in preparing these marine deli- 
cacies is remarkable. Whatever is highest seasoned and most 
puncent pleases them best. The consumption of meat is but 
small, as in the rest of China ; and even pork, in such general 
use elsewhere throughout that country, is but sparingly eaten at 
Chusan. On the occurrence of festivals they prepare dishes 
which, in point of elaboration, might rival the productions of 
finished cooks ; and it is by no means uncommon to see as many 
as seventy following each other in succession. Grenerally, how- 
ever, they are very moderate in their habits. Even the use of 
the distilled spirit called samshoo, so general on the arrival of 
the British, very much declined subsequently, in consequence of 
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the many restrictions it became necessary to impose for tlie sake 
of the troops. The consumption of opium was very small in com- 
parison with that at Sincapore and Hongkong. 

The town of Tinghae and its suburbs had, at the commence- 
ment of 1843, about 27,500 inhabitants, including men, women, 
and children ; a large number, considering the small extent of 
buildings. But even this large number, strange to say, under 
the government of foreign conquerors, increased towanls 1846 
(when the island was restored) to above 35,000. Our census did 
not extend to the whole island, of which the population can only 
be asmmed at 200,000 besides. Notwithstanding the general 
fertility, and the cultivation of rice in every available nook, con* 
^derable importations of grain are required. 

Dr. Gutzlaff, who was for some time civil magistrate at Chusan, 
reported that 

*< Nine-tenths of the inhabitants live from hand to mouth, upon a verv 
miserable pittance. I have gone from cottage to cottage, from hovel to hovel, 
in order to satisfy myself about the means of subsistence among the majority 
of the labouring classes, and found it at a very low level. An artizan, who 
understands his work tolerably well, receives, besides his daily food, about 
60 copper cash (the twentieth part of a dollar), or 2^1, With this he has 
to maintain his family ; but they contrive to subsist upon such a pittance, and 
the reason is, that the wives understand how to eke out a trifle ; and the 
children, almost as soon as they can walk, are taught to contribute something 
to the common stock. Even under such pinching poverty they are seldom 
heard to grumble, seeming to understand tneir duties better than their rights, 
and never looking to others for aid as long as they can move themselves. The 
poverty met wiUi in the houses, accompanied by unabated cheerfulness, is a 
characteristic of the Chusanites.* When, after having prohibited begging in 
the streets, all the paupers of the island were collected, we had about seventy 
individuals, and these were either old, decrepit men and women, or blind and 
'maimed people, who justly claimed our charity.*' 

Any one in the town may carry on what business he chooses, 
having first served an apprenticeship, and been for some time a 
journeyman. In the country valleys, however, the poorer classes 
depend entirely upon the more prosperous landholders, and, though 
slavery does not exist, they have to work as hard as any slaves. 
There is no legal restr^nt ; the bond is merely social, the landlord 
being in some measure responsible for supplying his peasantry in 
time of scarcity with provisions at a certain rate. There is an 
extraordinary restriction as to the transport of grain from one 
valley to another (just as there is in China, from one province to 
another), because it is believed that if this transport were allowed, 
the price in the immediate neighbourhood would rise. Owing to 
this absurdity, the price of rice in Chusan itself varies sometimes 
surprisingly m the respective districts. 

The Chusanites are not fond of the sea like the people of Fokien ; 



* Perhaps of the Chinese in general. 
VOL. XXIII. 
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but on land they resemble their own bufiklobs in the patience witii 
which they tread day after day through their inundated rice-fleld«. 
Being able to bear much fatigue, and perfectly hardened against 
the iriclemency of the weather, they are subject to fblr di8ea;^es, 
The two that prevail most are " jungle fever" and elepbaotdask. 
The former is at times very mulignant, aiid carries off numbers in 
a short time, as was the case in 1840, partly perhaps the conse- 
quence of the War. The latter displays itself in the swollen legs 
of the patient, which increase iii size gradually until his death ; 
though this complaint, however incurable, does not seom thuch to 
shorten life, as many wbd are afflicted with it rekch old age. 

No male above twenty years of age remains single if he can 
help it, and the womeU are married as earl? as feitteen. Ah old 
unmarried woman is Unknown, nor are old bachelors ofteil tnet 
with. The advantages attending the married state, ACcdttli&g to 
Chinese institutions and notions, keep up the population to a higb- 
Ot'fesiure state ; but thet-e dte few families with more than four or 
five children. Tho disproportion bfetwfeeh sons and daughters 
cannot b^ ascribed to natural causes, and it is admitted thai female 
infanticide prevails here as in other parts of China. The females, 
notwithstanding their cramped feet^ work very hard both at home 
and in their fields ; but the men never oblige them to plbufeh or 
perform the labour of cattle, as is the case in some parts of China. 

A wedding is celebrated by all with more expense and display 
than any other event of life. The Jmrent of the bride receives a 
certain sum of money, as soon as they agree to marry their 
daughter, but they at the same time furnish ner trousseau. The 
men are generally too poor to have more than one wife, and the 
conjugal tie is pretty lasting. The wives are remarkable for 
their quarrelsome dispositions and passionate behaviour when once 
roused. . 

They do not attend much at home to the education of their 
children, bevond teaching l^e daughters to sew. The sons at about 
six years of age gb to school if the parent can afford it, and pay 

Erhaps the value of two or three dollars annually to the teacher, 
those establishments of course none but th^ most elementary 
knowledge is taught. The boys learn to read the sacred books ci 
Confucius, and to write a legible hand, and leave school as early 
as twelve or fourteen years of aee. Those who intend to repair 
to the public examinations, and choose a higher walk of life,, con- 
tinue longer at school and subsequently read at home. When 
we first took possession of the island, there were two colleges 
wherein the youth of maturer age studied to become guaduates, 
but the sum total of the learning, as usual^ did not go beyond 
explaining the classical books (those of Confucius)^ and writing 
essays. As some thirty were advanced every year to the grade of 
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Seu>^taei (bachelor) there was a great deal of emulation among 
them. A few of the elder having obtained the rank of Keu-jin 
(licentiate), and bne of them even promoted to a magistracy in 
Honan province, literature was held iii some esteem and reputa- 
tion on the island. Nevertheless the mass of the population, in 
consequence of their extreme poverty, can neither read nor Write, 
an^ this is the more remarkable, as in most parts of China few of ibe 
male sex can be fbuhd entirely devoid of an elementary edncatibn^ 

Hie character of the population comprises the usual mixture of 
good and bad. It has been shown that they are a hardworking t^nd 
patient race^ and easily cuided when once thdr confidenpe has 
been gaiiled ; but, like their countrymen on the milinland, thejr 
dre commonly lying; thievish, and faithless. The tnost solemn 
asseverations amount to nothing, and nobodv considers himself 
obliged to perform promises unless bound bjr something more 
cogent than a mere sense of duty. They are fond of litigation^ 
easily awed into obedience, orderly and quiet; but of course 
ignorant ^d narrow minded, and ibcapabld bf comprehenc^ipg 
anything beyond the range of their very limited experience. We 
liave seen that they are patterns of contentment^ cheerful bearing, 
and patience under difficulties ; but in their social dealings they 
are knaves, and, whoever has the power and opportunity to dp it, 
oppresses and takes advantage of his neighboilr^ , Duriqg our foiir 
years' tenure of tlie island as eonqulerors^ martial law fbund tbeiu 
very quiet and orderly subjects, and had little or nothing to do 
the whole time. ... 

Such religion as they possess consists in the forms and rite^ of 
the grossest idolatry. In the town, and in the numerous yalJeys, 
there are abundance of temples (cdlled by our people Jos-houses) 
built by Subscription on nearly the same models according to their 
respective sizes. These serve for the varied, and somewhat incon- 
sistent^ purposes of schools^ taverns, gambling-houses, and tlieatres. 
They are generally tiiilt, iii the country, at sbme romantic or 
picturesque spot, in some hilly pass, or sopie wooded nook, apd 
derive more of their attractions from this than from their ntchj- 
tecture. In them are to be found a feW felay images of ^s 
or deified heroes rudely executedi. an4 in the liirger ones l^ ^ 
priest who subsists on alms, and rather degrades the ecclesiastical 
character by acting at once as tavern-keeper and waiter \x} the 
travellers or visitors. Both temples and priests belong tp the 
Budhist religion, and the hierophants are of the lowest order qi 
uneducated people, satisfied with a bare subsistence. ,A11 their 
business is to oura incense before the images> ^eep the lamps 
trimmed^ and on festive occdsidns light up the building ; or, at 
other times, they are working in the fiela ; for to some of the 
temples a piece of land is attached as an endowment. They 
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eierctse no influence upon the minds of the people, but are general I j 
treated with contempt. 

Altogether diflereut from these are the preachers of ibe Thou 
sect, or Rationalists,* of whom there are about tlurtjr in the town 
of Tinghae, and some in the country. They read sermons at 
burials, marriages, times of sickness, and other domestic occasions, 
iUod also exercise the ofSce of exorcists, the Chinese being espe- 
cially afraid of ghosts. The punishment of hanging was viewed 
by the natives at Hongkong as a comparatively indifieroit matter, 
as long as the bodies were delivered to the relati?es, to be interred 
with the usual ceremonies ; but when the order was given that 
they should be buried within the precincts of the gaol, the terrors 
of both hanging and imprisonment were both much increased, and 
with salutary efiect. 

The priests of Taou wear no distinguishing badge, nor do they 
maintain celibacy, but lead a secular life among the pec^e at 
large. In their professional capacity they recite in a drawling 
tone discourses which only the initiated can understand, and wiU 
go on for five days for a single dollar. The common people look 
upon them more as sorcerers than teachers. 

In many houses there ia a domestic shrine, where the inmates 
light a lamp and bum incense ; but, subsequent to the occupation 
of the island by the English, idolatnr of all kinds very mudi de- 
clined. Their gods had periiaps rallen into discredit ^ce the 
untoward results of the war. Occasionally a procession might be 
seen winding its way through the streets ; but only the rabble were 
to be found in its train. Tne mass of the people really live witbout 
religion, totally unmindful of anything but the supply of their 
physical wants. The only Sabbath in the whole twelve months is 
the New Year ; all the rest is a round of unceadng daily toil, to 
those who are condemned to labour. 

The occupation of nineteen in every twenty of the inhabitants is 
agriculture. A large portion of the soil is held by SBimilies, not 
individually, but according to the Chinese rule of domestic 
clubbing. On letting lands to the cultivators, a stipulation is 
made for one half of the produce in kind, and, when the harvest 
arrives, the com, on being beaten out, is put into scales and thus 
equally divided. The cultivator pays the tax to Grovemment, 
acconung to the nature of the land, at so much per mow, a space 
that willproduce at the most 8 peculs of paddy ^ or rice in the 
husk. The farmer must provide all the means of cultivation, and 
holds his lease, as tenant at will, entirely at the pleasure of the 
owner, who seldom lets above ten mows to one farmer, generally 
only five, with the produce of which the latter must manage to 
sul)8ist. 

• Described in *The Chinese,' toI. ii. 
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Their agricultural implements are of the most simple description. 
The ploughshare is a piece of cast iron ; the spikes of the harrow 
consist of knives which cut sideways. After the second rice 
harvest is off, they plough the fields, allowing them either to lie in 
large clods, or sowmg a species of clover, which is used, not for 
feeding cattle, but as a manure. This is confirmed by the obser- 
vation of Mr. Fortune, who says,— • 

" After the last crop of rice has been gathered in, the g^round is immediately 
ploughed up, and prepared to receive certain hardy green crops, such as clover, 
the oil plant, and other Tarieties of the cabbage tribe. The trefoil, or clover, 
Is sown on ridges to keep it above the level of the water, which often covers 
the valleys during the winter months. When I first went to Chusan and saw 
this plant cultivated so eztensivelv in the fields, I was at a loss to know the 
use to which it was applied, for the Chinese have few cattle to feed, and these 
are easily supplied from the road-sides and uncultivated parts of the hills. On 
inquiry I found that this crop was cultivated almost exclusively for manure. 
The la]]ge fresh leaves of the trefoil are also picked and used as a vegetable by 
the natives.*' 

Their main reliance, however, is on the most disagreeable, 
though perhaps the most fertile, maniu*e so universal in China. 
They keep it in small water-proof tanks, and promote fermentation 
by throwing substances into it They are in this respect extremely 
filthy, and with senses more obtuse than might be readily imagined. 
For peas, and some other vegetables of the pulse tribe, they use 
dry ashes as manure, throwing it into the drill prepared for the 
seed, and thus manuring the plant rather than the ground. The 
discovery of Liebig, that beans and peas contain (Jamne^ a sub- 
stance identical with the curd of milK, has been familiar to the 
Chinese for centuries ; and bean-curd^ or cheese (called by them 
Taw-foo\ is commonly hawked about the streets. 

They transplant almost every article from a seed bed, no matter 
whether green vegetable, grain, or pulse, and assimilate the culti- 
vation of nearly everything to that of rice. In the case of the 
sweet potato (a convolvulus), they cut off the sprouts and plant 
them, after having dug up the previous crop. These sprouts are 
an article of trade ; and, to improve the ouality of the potato, people 
from creat distances on the coast of China come over to Chusan 
and pknt whole tracts of hills, with a certain stipulation regarding 
the produce.* 

Ciiusan has but few manufactures. Some weavers make up 
coarse stufis of cotton from yam which has been spun by the 
cottagers ; but the home-made article is not sufficient to clothe more 
than a portion of the population. There are some forges con- 
stantly at work in Seaou-sha (the Little Sandy Valley) for providing 

* Might we not either prevent, or greatly mitigate, the potato disease, by taking 
more pains in the importation of seeds from parts of the world where the complaint 
has not yet appeared, or climates better suited to the original nature of the plant? 
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agricultural implemeuts ; md the ^It vqrks on the coast, iiiake up 
thp total of industry apart nrom ^agriculture. Within the tqwn erf 
^'ipg-|iap, during our occiUMttion, a considerable busing was 
Pfifried on in the carving ana varnishing work, which exbt^ in ^uch 

{»erfectiop on the opposite coast at Ningpo. Nothing can exceed 
he durability apd neatness of furniture prepared in this manner. 
'The greatest care is bestowed on bejisteads, pf rather little taber- 
nacles which constitute bpth a bed and dressing-room witl^ii^ tbem- 
9elve^, q,p^ on which a profusion of carving an^ inlay-work is 
lavished* One pf these ootained a prize at our Great Exhibition. 
Previous to our occupation of the island, a great number of 

J'unks which traded between the N. and S. touched at Chusan, 
inchbring in t|iQ harbour of Ting-hap, wherp tlie suburbs formed 
a jflepp^ ^r merchandise. The presence of our shipping seemed 
to discourage this resort ; but Sinkeamun to the eastward con- 
tinued to be a place of rendezvous for a great number of vessels, 
chiefly fishing craft, which ranged at li^ge aiiiong the group of 
islands, and along the embouchure of the Keang, n^anned pin- 
oipally by Fokien sailors. Thesp adventures are partly carried on 
with the capital of the island ; and some Fokien firms, who traded 
in company with Chusan merchants, were established in Ting-hac. 
Thus the liipst necessary article in China next to rice, that is, fish, 
was provided for the adjacent niajn from the Chusan group, whose 
shallow seas and landlocked roadsteads are unusually iavourable 
to fishing. The other principal exports were coarse black tea, 
cotton, vegetable tallow,' sweet potatoes, and somp wheat. The 
larger jun^s were driven away by our capture of the island, "but 
the smaller craft; seemed to increase. Tliey came from Wunchpw, 
Taechow, Shihpoo, 8eang-shan, Ningpo, Sl^aouhing, Hangcbow, 
and Chapoo, bringing the produce of their respective districts, and 
principally rice, as well as Sycee silver ; in return for which they 
nought our cotton manufacttlres, opium^ a few woollens, and some 
Strait's produce. But the European trade at Chusan never ap- 
proached the anticipations of many sanguine speculfitors. I'he 
tipighbourhood of Shanghae and Ningpo was alope enough to 
attract and engross the main part at \]ip$e large mar^, espedally 
the former. Compared, however, with what existed previous to 
our arrival, the trade was active, and many of the nauve traders 
of llnghae became comparatively opulent ; a result which tney 
could very little have anticipated, from what they must have been 
accustomed originally to regard as a great calamity. 

Should Japan become in any degree open to European trade, 
Chusan, firom its vicinity, must occupy a sfill more important posi- 
tion than it has ever done yet. The new whaling-trade, established 
by the Americans in the adjacent seas, would find it a most con- 
yenient spot for refitting and supplies, for which they now resort 
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to Hongkong. Nothing more would be then require4 to complete 
it^ prosperity but an increased cultivation of tea and silk, for both 
which products it possesses the exact geographical position ap4 
climate which are tound inu9t favourable Qfi the opposite GQa9t of 
China. 

Previous to our occupation, Chusan and all the smaller islands 
of the ^oup copstituted a district uqder the jurisdiction pf Ningpo. 
The principal civil authority was a magistrate of the raii of ffien, 
with two subordinates at Tinghae, and several others on the other 
islands, under his charge. He transmitted about 10,000 tales and 
30,580 shih of rice annually to the government on the main. . 

At the head of the military establishment there wfis an admiral, 
with about 20 to 30 war-junks, and a nominal force of 5000 to 
6000 men. A great part of these were mere men of straw, 
whose pay and allowances were drawn, in Chinese fashion, by the 
mandarins. It was seldom that a tenth of the number could be 
mustered, and it was said that at our first attack in 1840 no more 
than 500 men were forthcopnipg. Upon the temporary evapiiation 
m 1841 the importance of the position was fully perceived by th^ 
Chinese government, and ^bree generals, F^tb about |0,00Q men, 
were sent over expressly, pt ^be same time that a militif^ wps 
raised on the spot. On the second capture in 1^41 these three 
generals all fell, one in potion, and the two others by their own 
hand^. After the cppclusjon of peace the Chinese governpient 
endeavoured to retain ^ome authority over the island, nqtwitl^* 
standing pur occupation by treaty, apd f^n pfficer was statioped at 
Taekoshan with this view. But his improper ipterference becaipe 
soon checked by the a^ioptipn of sumniary measure^, apd the in- 
habitants were thereby taught that no divided s^yay wpuld be per* 
pitted dunnff our occupation. When British rule became ex- 
tended over the island it was the first object of our officers to put 
a stop to the violeopes and disorder whiph had prevaile4 dpring 
the war. Native constables were estpblished in all the valleys ; 
and t)9eB^ being generally men of suhstapoe and influenpe, and 
supported by our authorities, succeeded in restoripg prder ^ud 
pnsuring ^he ^pcurity of person and propertv. There wa% b^i^es, 
^ spiall and effective police, wbiph^ beipg backed pn pcci^ion by 
military fpe^ns, pxpelled the thieve^ and robbers froni thp ^lan4- 
In a shprt tipie crinie dl^creased, nothipg was lost that di4 npt in 
time become re^tpred^ pc its equivalent recovered. T^e exemption 
from all tip^ps during pur tenure pf the island tpn^ed of course to 
poncili£9.te the good-will pf the peoj^e ; apd ppop its evacpption in 
1846 the Emperor's govpmmept did not deem it jprudent to 
alienate the Chusanites by denianding past arrears irom tbem. 
Their experience of British rule under circumstances of military 
conqupst can hardly have failed to convey a &vourable impression ; 
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and the stimulus given to the trade and industry of the island 
rendered the war, m its ultimate results, a benefit rather than an 
infliction to the inhabitants themselves. 

It is almost needless to observe that the progress of the civil 
war, and the vicinity of Chusan to Nanking (the most likely seat 
of government for a pcMSsible Chinese dynasty) are circumstances 
which may bring this important and highly-favoured island into 
very prominent notice. 



XXL — TVie Peninsula and Bay of Samand^ in the Dominican 
Republic. By Sir R. H. Schomburok, H.B.M. Consul at the 
Dominican ^public, Corresponding F.R.G.S., &c. 

Commiinicated by the Fobeion OFncs. 

Bead June 13, 1S53. 

History. — Columbus, returning to Spain after his first discoTery 
of the New World, passed, on the 12th of January, 1493, a high 
and beautiful headland, to which he gave the name of Cabo del 
Enamorado, or the Lover's Cape (at present called Cape Cabron). 
Further eastward he saw another, which he named Cabo San 
Feramo (at present known as Cape Samand), the most eastern 
point of the so-called Peninsula of the same name. Doubling 
this headland, he saw a fine gulf of such an extent before him 
that he supposed it to be an arm of the sea, separating Hispaniola 
from some other land. 

Here he anchored, and having sent his boats ashore, they 
were received by natives, who, from their ferocious looks and 
undaunted manners, appeared quite difierent from the mild and 

! pacific people the Spaniards had hitherto met. They were of a 
erocious aspect, and had painted themselves hideously in various 
colours. Some were armed with war-clubs, others had bows of 
more than a man's length ; their arrows were pointed with bard 
wood or with bones. One of their number having ventured on board, 
Columbus was induced to suppose him to be of the Carib tribe, 
and resolved to act with caution, and, having regaled his visitor, he 
sent him on shore ; but, as the boat approached the land, upwards 
of fifty armed savages rushed from an ambush. They were ap- 
peased by the warrior in the boat; and, having landed, the 
boat's crew mixed with the natives and endeavoured to bargain 
for some of their weapons, when, in an unexplained manner, 
mistrust arose; the natives seized their bows and clubs, and 
provided themselves with cords, as if they intended to capture 
their visitors. The Spaniards immediately attacked Uiem, 
wounded two, and put the rest to flight. **This was the first 
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contest with the Indians, and the first lime that native blood was 
shed by white men in the New World," says the hisUnnan of 
the Life and Voyages of Columbus. Alas ! how many streams 
might have been filled, ere the century closed, with the blood of 
the unfortunate natives that fell victims to Spanish cruelty! 
Columbus was greatly grieved when he learned the accident : his 
endeavours succeeded in re-establishing a good understanding ; and 
the Cacique who governed over this people, called Ciguavens 
b^ Columbus, came afterwards on board the admiral's ship, where 
his frank and bold manner won him many admirers. His name 
was Cayacoa (and not Mavobonex, as supposed by Washington 
Irving). After his death, his widow became a Christian, and was 
baptized under the name of Dona Ines Cayacoa. The Indians 
called the land Samand ; and Columbus gave to the bay the name 
of ^^ De las Flechas," in conseouence of the skirmish with the 
natives. He sailed before daylight on the 16th of January, and 
landed on the coast of Portugal on the 4th of March, 1498. 

Bertrande d'Ogeron, the covemor of Tortu^, having been 
shipwrecked in 1673 on the N. coast of Portonco, the Spanish 
Government, mistrusting the shinwrecked crews, sent orders for 
Ihem to be carefully guarded. D Ogeron succeeded, with three of 
his men, in stealing an open boat, in which he made his escape to 
Samand. He found here, to lus astonishment, French Buccaneers, 
who assisted him, and afforded him means for his return to 
Tortuga. D'Ogeron, contemplating revenge, and the liberation 
of his companions in Portorico, undertook an expedition to that 
island, which, however, fftiled ; but on his way he put into 
Samand for provisions and reinforcements. 

These visits afforded Ogeron an opportunity of recognizing the 
superior advantages of Samana. He concentrated the inha- 
bitants who lived far apart from each other, and sent Mr. Jamet 
to take the command ot the young colony. Pere Duval was their 
curate. The new settlement flourished, and the young colonists 
felt only one want, namely, that of women ; the scarcity of fe- 
males obliging the greater number of the men to remain single, 
until chance furnished them with a remedy. D'Ogeron had caused 
a number of young women to be sent from France for his esta- 
blishment at Tortu^ The vessel with them on board, from St. 
Male, destined for Tortuga, was obliged by stress of weather to 
touch at Samand, where such advantageous offers were made for 
them, that the master, instead of proceeding to his port of 
destination, disposed of the young ladies at Samand. 

The prosperity of the young colony increased rapidly, to the 
disadvantage of Tortuga. It raised at the same time the jea- 
lousy of the Spaniards, who considered the French as usurpers 
of their soil, and molested them whenever an opportunity offered. 
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M. de PpuaQ^ay, goyernor of Tortuga after the death pf 
d'Ogerop, feeling the isolfit^ position of the ^ettler^ com- 
maqdpd them, ip 1676, tp abandon S^un^na, and settlp near Cape 
^rangai^. The great fertility of the soil at Samana, apd the 
commodious situation of its magnificent bay, rendered the grater 
numher tp[iwillinff tP obey the governor's orders which disinclina- 
tion was principally felt by the proprietors pf thp iqdigo e^tahlUh- 
ii^ppts. At length, however, a tragic eyent settle^ thi^ qu^^tioa 
The Spanish inhabitants of the district pf Cotuy pUnped ^ ex- 
pedition against Samana, the French poloni$ts Were surpri^e4 At 
night, and the greater number murdered. A few, that ^sc^ped, 
fled to Bay^ha (now Fort Dauphin) ^d Guarico (pow Cape 
H^ytian), whilp others bid themselves in the fastnesses of the 
for^ts. The$e stcfigders finally abandoned Sapian4 in 1700, 
upon the order of theyrench Government. 

PifHng the cpinipoppeniept of (be eightpepth cpptupy the 
peninsula ^as ppglpcted> until the Govemment of Spaiq difpcted 
4 colony frppi tlie Canary Islf^nds, usually m^med l8le%>s, to be 
spnt ttither. Dpn Frimcisqp Rul^o y Penaran^^ then j^vernor 
qf Slanto lifpipiilgOt pxeputpd this prqer, and hpiH a $mi^l town 
in 1756, the church pf which w^ dedicated tp S^t^^ ^Parhara.' 
A village, founded op thp sputhprn side pf the b^y, which forms 
a fine s^vana stretchinff tp the ^hqres of the gulf, received the 
n^me of Sav^na dp la Mar. 

Tt)e coloni^t^ had been proyidpd with cattle and fo^l^ ; ^nd 
hpgs were found wild ip the fppuntains. B,pt suph \\\ succt^ss 
^pcompanicd thp enterprise that thpse to^n^ ^anl: in 41 ^or( time 
to inconsiderable establis^bipept^. 

In 1763 Count D'Ji)$taing, as Govpinpr-Geueral of Martinique, 
conceive4 the idea of inducing the Spanish Court not only to cede 
S^piana to f^rance, hut the whple ^' nprth^ni coast frpfp Mqpte 
Christi tP San^^na, a district including the fertile valleys pf the 
rivers of Y$^pp an4 Yraa.*' ♦ The negotiatipns, which had alrp^y 
considerably adv^pcpd* werp suddpnly brokep pff by the Cpw*t of 
Madrid. The ]m\t^ betigrepn the French pottes^ion^ ip the w^st, 
an4 the Spi^nish in thp east pf Hispfp^p{a, were oettled by thP 
Treaty pf Limitig in 1777, S£^n^ipia reipaining ip the hapds of 
Spain. 

Whep Uie in#prrectiop of the daves bypke out m thp French 
colony s^ nuipber pf plaptprs ^nd colonists sought ss^fety in the 
Spanish territory. Son^p of tlie$p refugees settlpd ip Saq^ana, 
where they co}pbined with |pe re|i^p^t pf the eipi|fri|p^ from the 
Cauj^ries fpr agrippitpral purposes, apd the fertile ^il crpwped 

• ^^. Wsjuves, in hig ♦ KC;flexioiis liistorigues et politiques mx le Commerce de la 
Fiance avcc ses Colonies/ published in 178b, observes that Hispaniola and Coba 
furnish the keys to the Gulf of Meiuca 
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their i^dei^vpurs with sqccess. Cofieei and cocoa plantatioqs arose, 
and even sugar was cultivated. 

ThQ ideas already entertained by d'Qgerpn of incorpo- 
rating the Spanish pprtioq of the island with the Frepch, and 
whicli Count d'Pstaing h^d afterwards revived, were realized by the 
Treaty qf Ba^le, concluded between France and Spain on the 
22nd pf July, 1795. By the 9th Article Spain ceded to France 
the eastern p«irt of the island of Santo Pomingo, in pomideration 
pf the latter power givipg up all her concmpst^ ip the Pyrenees. 
Several years havipg plapsed, Tpps^aint X«'Qpyerture, who then 
cpmniapded as Geqeral in Chief of the French fprce^ ip Santo 
Qomingo, marched upon the city of Saptp Qoxpip^Oy apd insisted 
npop tb0 execution of the treaty, by taking pos^s$?on i« the pwie 
of France of the Spanish tprritpry. The Spanish colourB were 
lowered, and the French tricolor wwed, on the 27th pf January, 

1801, over tl^e whole island. But the Frepcl^ Goverpipcnt mis- 
trusted Tppssaipt, and the First Consul despatched his hrother- 
in-lawi General te Clerc, with a fleet, cppsisting of upwards of 
60 vessels, among whiph there were 36 pf the first pl^ss to Santo 
Domingo. The fonqidable fleet having sejeqted the l|ay pf Samana 
as repae^yous, entered it towards the latter epd pf January, 

1802. WTien Tpussajpt received infi^rmfttion at the city of Santo 
Dopiipgo of the arrival pf these vessels, he proceeded with all 
speed to Sapiani ; 4pd when the sight of this grand fleet at anchor 
in that magnificent bay hurst upon the bUck general he ex- 
claiiped to his staflF-r** Nothing i^ left to us but to perish — all 
Fr-apce has cqme tp Santo Domingo — she comes to reveqge 
herself, and to annihilate the bracks— we must perish-" 

Samani received a Frencli garrison. Th^ small tpirn was 
fortified, Qpd thp principal points pf the coast provided with 
defences. The prosperity pf tne inhabitants increased during the 
occupancy of the French- In 18Q8, when Napoleon usurped the 
throne of Spain, Asturia rose t' em tnass^^^ and as the pulsations 
pf that patriptic movement were likewise felt in Santo jDomingp, 
the Supreme Jupta of Sevilla cpnfided certain powers to Don 
Torribio Montes, Grovernor of Pprtprico, nixo sept secret emissa- 
rips tp Santo Dpmipgo, for the purpose pf exciting the Spanish 
colonists agaiqst th^ French, t}ien stiU in ppss^ssipp of thp city of 
Santp ppmingQ and Samana. George I|I., hy w order in couur 
pil, dated 4th pf Jnly, 18Q8, made peace witl^ Spain; and the 
British Cabinet having declared themselves willing to co-pperate 
with the Spanish paUiots, thp Sqpreme Junta of Sevilla declared 
war against Uie Emperor Napoleon. The Spanish population 
of the eastern part of Santo Domingo, headed by Don Juan 
Sanchez Ramirez, formerly Commandant of Gotuy, rose against 
the French, and at the battle of Palo Hincadoj^ Sanchqz, the patriot 
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general, beat the disciplined troops of the French general, Fer- 
rand, who in disgust shot himself. 

The dty of Santo Domingo was now closely beaeged. An 
English squadron, consisting of three frigates and two bri^, under 
the command of Captain Dashwood, was despatched from Jamaica, 
and entered the bay of Samand on the 10th of November, where 
they captured five vessels, and having disembarked the marines, 
they scaled Fort Santa Barbara, and threw the guns down the 
hill on to the beach.* The French commandant, Castel, was 
obliged to surrender ; and Captain Dashwood, having effected thiS| 
delivered the place over to the patriots, under General Sanchez, 
upon condition that the rights of the French inhabitants should be 
respected and their property secured to them. The population of 
Santa Barbara consistea at this period of upwards of 1000 souls. 

The French were now reduced to the sole possession of the ciU 
of Santo Domingo, where they were closely besieged by General 
Sanchez, and an English squadron under Commodore Cumby. 
Some land forces, commanded by General Sir Hush Carmichael, 
also assisted the efforts of the patriots. The combined forces obliged 
General Barquier, who commanded the French garrison after the 
death of Ferrand, to capittdate on the 11th of July, 1809, to Gene- 
ral Carmichael, who took possession of the cit^. llie Supreme 
Junta had proclidmed General Sanchez Captain and Intendent- 
General of the Spanish colony of Santo Domingo, and when 
General Carmichael evacuated the city, he delivered his authority 
over to him. By this event the whole of the former possesions of 
the Spanish Crown in Santo Domingo were restored to that nation ; 
and the 8th Article of the Treaty of Paris expressly stipulated 
that '' that part of Santo Domingo ceded by the peace of Basle to 
His Most Christian Majestv, should be restored to His Catholic 
Majesty in full property and sovereignty." 

Samani remamed in oblivion imtil 1821. Excited by the pre- 
vious movements in Mexico and Venezuela, Santo Domingo, the 
metropolis of the Spanish colony, declared itself independent of 
the Mother Country, the insurgents hoisting the Colombian flag, 
and giving to the new state the name of Spanish Hayti. 

This dream, however, did not last long ; General Boyer, then 
Presidont of the Republic of Hayti, had long coveted the anne^za- 
tiou of the eastern purt ; and having learned that the step taken 
there in declaring itself an independent state was not generally 
unproved, itc marched suddenly, in 1822, upon Santo Domingo. 
1 lie naw Provisional Government being little prepared for such 

• The British vessels employed in this service were the frigates Fnmdiise, 
Aurora, and llindAliis, and the Reindeer and Pert brigs. Several of these gnns are 
itlM lybg ou tb<$ beach snrroonded by a thick incmstation of sand and pebbles, 

ecfma)tc>d \\y o£ldc of iron. 
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an attack, surreDdered to Boyer, who declared the eastern part 
annexed to Hayti, uniting thereby the whole island under one 
goTemment. 

Samana was destined to see, in consequence of this movement, 
another French iSeet anchored within its spacious bay. 

Vice- Admiral Jacob, as I learn from the work of a late French 
author,* anchored within the bay of Samand, in March, 1822, 
with 1 1 vessels and 1200 troops, the latter under the command of 
Colonel Barr^. General Donzelot, who then governed Martinique, 
fitted out this expedition, and a detachment of troops were 
disembarked at Savana de la Mar, where they entrenched them- 
selves. President Boyer now sent one of his aides-de-camp to 
inform the Commander-in-Chief of the French squadron that, if 
the troops under his command committed any hostile act, every 
Frenchman still residing within the Haytian Republic would be 
massacred. 

A few days after this communication the admiral's ship having 
weighed her anchors, departed, and the remaining ships soon 
followed. 

The eastern part of Santo Domingo continued under the 
Haytian Government for 22 years, until the Dominicans, finding 
the yoke insupportable, rose in the metropolis on the 27th of 
February, 1844, overcame the Haytian garrison, and declared 
their independence, under the name of the Dominican Bepublic, 
with the motto of " God, our Country and Liberty." 

Grreat Britwn was the first Power to acknowledge the Dominicans 
as a free and independent nation, and entered in 1850 into a 
formal treaty with tnem. France and Denmark have since fol- 
lowed this example ; and although the Emperor of Hayti, Faustin I., 
better known under the name of Soulouque, has not yet recog- 
nised the Bepublic, there exists every hope that, through the 
mediation of powerful nations, he will soon be induced to do so. 

lliese historical remarks, although they occupv several pages, 
liave been requiate, in order to give some general idea of events 
intimately connected with the Peninsula of ISamana, and essential 
in showing its importance. I shall now endeavour to give a 
description of its geographical and physical features. 

Geography, — At tne north-eastern point of the Island of Santo 
Domingo, which Columbus called Hispaniola, or little Spain, 
stretches a narrow tongue of land for 32 miles due £. ; the most 
eastern point being known as Cane Samand or Cape Bezon, called 
Cabo de San Feramo by Columous. This tongue is delineated 
in ancient maps as an island, showing a communication at its 

* Saint-Domlngtie, Etude et Solution nonvelle de la Question Uajtienne, par M. 
R. LepeUetier de Sunt-Uemy. Paris, 1S46. Vol. ii. p. 248, 
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neck, or narrowest western part, between sea and sca» btit in 
later times the existence of such a communication has been dis* 
puted. The best proof of its existence, however, is, that in the 
commencement of this century the flat-bdttomed boats of Samana, 
which carried oii commerce between the so-called peninsula and 
the northern pbrts of Porto Plata, Montechristi, Guarico, Ac, 
passed thfim^h the Gran Estero, one of the numerous chahnels by 
which the narrow netk id interlaced, being a shorter roiite, to 
gain the sea on the N. ^ide^ and principallj thereby to avoid the 
stormy seas off Cape i^am£kid and Cabron. This channel is at 
present filled Up with sand, but boiild be easily re-onened^ 
ahd. afibrd a passage lo boats from the bay df Saman^ to the Sea 
on the N. 

The isthmus is low ; thfe moUtttalrt-chain of Montechristi ceases 
stiddenly on approaching it^ and rises again on the eastern bank 
of the Gran Estero, favouring by its structure the idea that 
Samahii was once an island detached fh)m Santo Domifago: 

I hatfe altr^ady observed that iti whole length is, from W. to E:, 
32 miles. The low, swampy land near the isthmus is about 5 
miles widie, hating its greatest brfeadth between Punta Balandra 
and Cap^ Cabi*on, whore it is 11 miles across. Saman^ is 
traver^ by a cfentral chain, rising highest at its eastern part 
The Sucdr-loaf Mountain near Cape Cabron is 1936 feet high, 
and La Montana del Diablo, 1800 feet. 

I have calculated the afea of Saroand at 225 square miles, and 
its circumference, following thfe sinuosities of the bays, at 95 miles. 

The beautiful bay, which sb much attracted the attention of 
Columbus, and appeared to him like an arm of the sea, opens 
between Cape SamabA on the N., and Cape Raphael on the S. 
The distance between tljese two points is 21 miles N.W.fN., 
reckoned from Cape Raphael. 

The bay extends 80 UiileS to the mouth of the Yuna, one of 
the largest rivets bf the Republic, which flows into it at its 
western bight. The breadth bf the bay has been greatly over- 
rated. It may be reckoned 8 miles from Samani to Satilna de la 
Mar. At a distance of 10 niile^ td the westward of Cape Raphael 
commences, near Punta Jicaco, a reef, which sti'Ctches, more or 
less interrupted in its continuity, noHh-Westward to a number of 
islets and rocks, called the Cays Pascual^ Alevantado, and Arena ; 
better known under the liame of the Banister Cays, or, likewise, 
Los Cayos Alevantado?. The reef Continues from thence, more 
or less interrupted, towards Punta del Capitan, which forms the 
western point of the Pucrtd do los Colorados of the old Spanish 
charts. 

This formidable reef, which in some parts of its structure has 
the appearance of a barrier reef, protects the basin of the gulf 



Digitized by 



Google 



ScBoMBURGK OH the Peninsula and Bay of Satnand. 271 

against the heavy seasj which otherwise every gale from the N . 
and £. would send into it It has, however, its disadvantages 
also. The passage for vessels is contracted to a mile in width 
between Punta Cacao and Cayo Pascual, and is moreover impedbd 
by d shoal with only 24 feet water over it, lyin^ N.W., 6 cables' 
length from the northfem point of Cayb Pascual; which renders 
it hazardous for vessels of large size leaving with the prevailing 
sea-breeze: It is therefore advisable to sUnd out to sea with 
the land-breeze only. 

These dangers have often proved fatal to navigators. Spain 
here lost in 1724 two galleons, La Guadeloupe and La Tolose, 
each of 70 guns, under the command of Don Balthasar de 
Guevara ; and the French 74-gtin ship, Scipion, after a runnirig 
fight of 8 hours with the London, 98, ahd Torbdy^ 70, attemptiiig 
to enter English Harbour near Punta Jicaco^ strilck; and was 
totally lost. Her eoiisoi^t^ the frigate Sibylle, escaped. 

Ilie bay bf Saman&j within the reefs^ offers shelter for th^ 
largest fleets. As already observed, the French fleet of Admiral 
Villai'et-Jbyeusfe, with the array under the command of General 
Le Clerc,'*' was safely anchored here. Besides thd principal bay, 
it has several lateral anchoring places, or ** Surmderos^" among 
which the Bahia de San Lorenzo^ or " de las Perlas/' on the 
southern shore, may be mentioned. 

The first port after havine passed Cae&o, which is a rock^ 
bluffj with a fort on it^ ana after having cleared the Cayos 
Aletantados, ol* Banister Cays, is the Sufgidero del Carrenerb 
chiquito. A reef fextends from Punta del Lirio, its Irestem point, 
and narrows the entrance. Between Piinia del Lino and the 
point bf the fort of Pufata Gorda is an aiichoring place for ^nlall 
vetttels. Four cables to the W. of Punta Gorda lieil the most 
eastern bf thrbe small cays^ called Cayo Palomii, or Pigebn ,Cay, 
with a reef un its western point. Between this and Puhta Gorda 
is the entrance to Port Santa Barbara. The islet next to Palqma 
is called Carrenero Grande, which has a battery, tailed Fort 
Servatite, upon it: The passage is further contracted by a reef, 
\Vhich etteilds from Cayb del Carrenero Gfande northward, and 
anbther off Punta Gomfero } but these obstacles once cleared, the 
Port of Santa Barbara is very safe. A vessel may lib close to 
the shore, and be repaired or careened with fkcility. 

The vast sheet of water which expands between shore and 
shore bffers good anchorage in most bf its parts. From Punta 
arid IsU del Corozo extends a reef and shallow S.S.E., about 6 
niiles^ and another from Punta del Mangle, in the same direction. 

* Napoleon's sister, Mddame Le Clerc, and younger brother Jerome, were on 
board of this fleet, the latter to commeDce his naral career. . 
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The bay, of which Punta del Corozo fcH-ms the western point, loid 
Punta del Mangle the eastern, aflbrds an exceUent harbour. 
Pnnta del Corozo was formerly known under the name of Punta 
Martimquena. The airy atuation of this point, which prefects 
considerably to the S., and its springs of fresh water, render it, no 
doubt, mm^e preferable for the site of a town than where Santa 
Barbara is now situated. The French were senable of this local 
ad?antage, and had in contemplation to found here the town of 
Napoleon, and the ground was laid out for this purpose ; but be- 
fore the plan was executed they were expelled from Samani. 

The Spaniards had near Punta Gorda, where the small brook 
Almaqen flows into the bay, large warehouses. The mtxiuce of 
the countnr was brought down the Yuna, and stowed here until 
the Spanish vessels arrived to take it off from the commodious bay 
near Funta Gorda. 

The principal mouth of the Yuna lies S.W. } S., 5^ miles from 
Punta Gorda. This river rises in the central mountain-chain, on 
the highest peak of the Cibao, and having passed dose to the town 
of Cotuv, receives on its left side the C^u. The flatrbottomed 
boats of the Spaniards ascended to the junction, and even to 
Angelina, a farm on the right bank of the Yuna, several miles 
above the place where the Camu joins it At present it is nari- 

Sible for Doats drawing 4 to 5 feet water to the junction of the 
uaba, or rather where this tributary of the Yuna is joined by 
the Jaigua. I embai*ked here in August, 1851, and sounded the 
Yuna to its entry into the bay of Samana. I found the lowest 
water near the Chorero and near the river Ydya, where there 
were only from 6 to 7 feet 

The banks of the Yuna are highly fertile, but want culti- 
vation. There are occasionally houses and plantations to be met 
with, but only few and far between. The greatest plague of 
these habitations are the mosquitos, which, in consequence of the 
low banks and stagnant waters, are here in swarms. 

About 23 miles from the mouth of the Yuna, on the left 
bank, is a settlement called Alma9en, where the Spanish Go- 
vernment had warehouses to store the tithes of tobacco and 
other produce of the fertile valley of La Vega-real, and from 
whence they were sent to the Almaqen of Punta Gorda. Th& 
lowest water from the mouth of the Vuna to Almaqen was, in 
August, 1861, 9i feet The tide extended at that period to 
Trujillo, a hamlet on the right side. The banks here become low, 
with many esteros or lagoons, and about four miles from the point 
where the Yuna enters the bay it throws off a branch on it^ 
left side to the N.E., while the main branch continues E. by S. 
The stream ran here with a swiftness of 4 miles per hour, and 
rendered the utmost skill necessary to prevent the boats from 
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eomiDg in contact with the numerous snags that impeded its 
course. The small arm to the N.E. is called Cano Trujillo ; and 
it has a communication on the left bank by means of the Guay^ba 
with the esteros that extend to Almaqen. At a short distance 
from where the Trujillo enters the bay it extends a branch to 
the N. ; this is the floca del Gran Estero, by which, as already 
observed, boats could formerly proceed to the sea on the N. side 
without rounding Cape Samana. The entrance is now overgrown 
with man^ves. I found onlk 8 to 4 feet water, while m the 
Cano Truiillo, near the Gran l^tero, I could find no bottom with 
a 15-feet line. The Cano Trujillo flows about 2 miles to the N. 
of the principal trunk of the river, in three brandies, into the 
Bay of Samani. 

Unfortunately for the naviaation of this fine river, a shallow 
sandy bar, with only 2^ to 4 feet of water over it, barricades the 
Yuna and its Caiios. There are, moreover, heavy rollers upon it 
during a strong breeze. This difliculty might be overcome by 
the help of engineering skill, and the i una rendered navigable 
for steamers as far as the confluence with the Camu. 

llie advantages of this river, as a high-road to the fertile dis- 
tricts of La Vega and its pasture-bounds, to the mineral district 
of Maymon, and the pine-forests of the Cibao, are incalculable. 

Turning from Boca de Yuna to the southward, we meet the 
Barranca Chica and Barranca Grande ; both anchorages at pre- 
sent are not used. The Naranjo here enters the Bay of Saman^ 
passing under a hUl of calcareous rock, through which it has 
pierced its course. Proceeding eastward from the Barranca 
Grande, the coast is iron-bound — that is, it consists of calcareous 
hillocks and rocks — permitting no approach to the shore. 1 his 
part is called the Coast of Haitis (Ha'iti being the Indian name 
for hill), and extends to the Bahia San Lorenzo. A description 
of this very remarkable part will be given under the geology of 
this district. 

The Bahia de San Lorenzo, or De las Perlas, forms an excel- 
lent port, perfectly land-locked and safe. From its eastern point 
a shoal stretches about half a cable's length out; the entrance 
has, otherwise, from 18 to 6J fathoms water. It is not, however, 
advisable to anchor at a great distance from the entrance, 
although this handsome and extensive bay stretches a great dis- 
tance £. by S., and aflbrds sufficient depth for nearly a mile. 
The course out of the bay is W. by N. 

Four and a half miles farther to tlie E. is the mouth of the 
river Yabon, and one and a half farther on, the village Savana de 
la Mar. 

The bay in front of Savana de la Mar is shallow, and does not 
permit large vessels to anchor close to it 
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The Port de los G)1orados was formerly resorted to; bat 
it is now called Puerto de la Punta del Capitan, from a^ high 
mountain which bears that name, from the side of which a riTukt 
flows into the bay. Further eastward is the Rio Magna and the 
Rio de las Culebras, or Snake River. The latter is merely an 
inlet winding between numerous mangrove bushes, and commmii- 
eating with the Jayan. Punta de A^ngle (Punta del Maiiati of 
the old charts) is the most northern point on the S. coast. Cape 
San Rafael excepted. A fine bay here opens by doubling this 
point, in which El Morro Gordo attracts particular attention, 
being a rounded hill projecting into the bay, and connected with 
the coast by a narrow neck. To the S.E. of it is Puerto Jicaco, 
called in the old Spanish charts Puerto de los Ingleses, or Endish 
Harbour. It is protected by a reef, bavins two passages. The 
appearance of this reef, chiefly at the S.E. of Punta de Man^e, is 
very peculiar, and resembles a barrier reef. The Morro Gordo 
has several houses on its summit, from which the view is very 
interesting. 

Some miles further eastward is the mouth of the Yeguada, and 
beyond it the Hobero, which, I understand, is merely an eastern 
branch of the Yeguada. A road leads from La Yeguada, between 
the mountains Corcovado and Haitis, over the central mountain- 
chain to Seybo, the principal town of the province of the same 
name. The hishest pass, El Tocon, is, according to my observa- 
tions, only 1500 feet high ; the ascent, nevertheless, is very difr 
cult. There is a weekly communication by a post-boat between 
Hobero and Samand. rassing the mouth of the river Guanibo, 
we arrive at Mount Redondo and Cape San Rafael. This is a 
tongue of land stretching E.N.E., from the midst of which rises 
the Redondo, or round hill, an excellent landmark for mariners. 

The bay of Saraani and its shores having been described, it 
remains to say a few words of the eastern and northern coast of 
the peninsula. Rounding Punta Balandra, the southernmost point, 
we arrive at Puerto Frances, or French Harbour, seldom visited 
by vessels. Having doubled Cape Samand, and passed Mada- 
roitas, we come to Las Galeras, where a vessel may anchor under 
the lee of a small islet. Rincon, further northward, under Cape 
Cabron, is greatly filled with reefe. Doubling Cape Cabron, we 
arrive at Puerto Escondido, called in the French charts Porte 
Petit Gosier, which is sometimes visited by small coasters. A 
short distance from thence is the mouth of the San Juan, properly 
Jayan, the largest in Samana, and which is very difficult of access. 
A vessel while at anchor here is exposed to all winds. 

Hermitano is equally difficult of access ; but an islet lies in 
front of it, surrounded with reefs. 

The Limon, next in size to the San Juan, opens into the sea 
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about 7 miles to the W. of the latter. Here the difierent routes 
of the peninsula, leading to Matanzas, Macoris, &c., unite in one. 
On the left bank of the Limon is a military post. 

Punta de los Pescadores and Boca del Asullero are good 
anchorages for coasters during calm weather ; but Lateriena and 
Punta de Moretes are dangerous, in consequence of numerous 
reefe. Indeed, the only good port on the northern coast is Port 
Yaqueson (Jackson), where vessels of large size lie under the lee 
of a small cay, that protects the anchorage. A short distance 
further northward is Boca del Gran Estero, the northern outlet of 
the communication by the Cano Trujillo with the western bight 
of the Bay of Samani 

Port Jackson has been called the key of the N. coast of 
Samana, and a single man-of-war stationed here would command 
the only passage of communication with Samana by land from the 
Cibao. from Port Jackson a number of hills along the coast 
extend to the eastward ; they are not high, but rugged, and the 
road over them leads towards Boca Limon. When Santo Do- 
mingo was under Haytian government. General Borgela gave 
orders to form another road inland, starting from Gran Estero, 
and leading to the Canitas on the S. side of Samand — as, should 
a foreign war break out, an armed vessel at Port Jackson could 
prevent all communication between Samand and the rest of the 
island ; but the difficulties proved too great for the Haytians, and 
the works, though commenced, were discontinued. 

El Gran Estero may be taken as the western limit of the 
peninsula of Samand. A small village, called Matanzas, lies 
2 miles further to the W., on the coast of the Bahia Escocesa, 
likewise known as the Bay of Cosbeck, the latter probably a cor- 
ruption of Scot's Bay. 

Creology, — We have observed that a central chain traverses the 
peninsula from west to east. This consists chiefly of mountain 
limestone, schistose rocks with veins of calcareous spar, sandstones, 
&a ; quartz occurs frequently, and at the eastern end there are 
mica slates. The shores exhibit shelly conglomerates belonging 
to a recent period, the din being to the S. of W. under a low 
angle. Tlie fossil shells which I found belong to a recent period, 
conusting chiefly of strombus pugilis, acciptrinus, bitupercluris, 
murex calcitrapa, ponicum, &c. Near the rivulet Alma<;en are 
larffe veins of bituminous coal, which are likewise met with fru^her 
to uie eastward. The layers are horizontal, the direction E.N.E. ; 
but, as far as investigations have hitherto been carried on, the coal 
is too bituminous to he employed in steamers. The experiments 
not having been followed up with even common energy, it is im- 
posfflble to pronounce a decided opinion upon this subject I do 
not think, however, that in any of the localities where the coal is 
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found exoavatioDS to a depth of 10 feet have been made. Hie 
geological structure of the country does not predode the ponbUitT 
Uiat coal of a good quality tnay be found below. The fallacy tif 
the opinion, entertained by some geologists^ that no good coal ooold 
be found within the tropics, has been established by die excellent 
mineral of that kind, recently discorered near Adapnlco, whidi a 
more than 2^ farther S. than Samana. The advantages which the 
discovery of good coal would confer upon the Dominican RqmUie 
are of such vital importance, that nothing but the suptneness of 
the Spanish race, still more innate in the Creole than in the inha- 
bitants of the Mother Country, can explain why investigatioai 
have not long since been made. 

Coal is not the onlv mineral which is produced in Samana; 
copper and gold, the latter in small quantities, have been met 
with, and it is even asserted that platina has been found. Iron- 
ore is ireauent ; nevertheless, the most important feature in respect 
of minerals is the probability of the existence of serviceable coal* 
fields. 

Calcareous rocks form the prevailing feature in die geological 
structure of Samana. lliey rise to hign pinnacles, engulf rivers, 
or communicate their chemical elements to their waters, which, in 
falling over banks and ledges, encrust vegetable productions with 
a thidi coating. The Chorera, near Punta de Texro, exhibits this 
in a remarkame manner. The rivulet &11s over a ledge into the 
bay, and the lianks being overcrown with mangroves, tlie long 
branching air roots of that tree (^hizophora mai^e) are entirely 
incrusted with calcareous matter. Another rivulet, the Coco, 
tumbles over a precipice nearly 100 feet high. It contains lime 
in solution, but the rocks over which it falls are schistose, traversed 
by quarts veins. This cascade is highly picturesque, and the 
way to it overland through Honduras highly interesting. On a 
hill close to the cascade I found splendid clusters of crystals of 
selenite. 

But the most remarkable feature of the limestone formation ia 
seen at the Haitis of die bay of San Lorenzo, the Bahia de las 
Perlas of Columbus. After having passed the rollers at the bar 
of the Ynna I saw, at a distance of 7 to 8 miles, a number of in^ 
sulated hilb, resembling conical beehives, placed dose to emtk 
other. By means of my glass I observed that diey stood isolated, 
sometimes fronted by sharp rodra, against which the sea n^ed 
furiously. Not havii^ before heard of them, my curiosity was 
ffreatly raised as to their nature, and I learned from the pilot 
Uiat they bounded the Bahia of San Lorenzo. 

I visited the bay on the 9\h of August, and coming round the 
eastern point, a large number of isolated hillocks of a conical 
^pe, from 80 to 150 feet high^ were before me, generally 
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denuded of regetation to a height of from 10 to 20 feet, from 
thence partially and sparingly overgrown with plants to the top. 
To the trareller among the natire tnbes of Guiana the appearance 
of a Macusi or Wapisiana Tillage seen in the distance will give an 
idea of these hillocks. 

The action of the sea has partially undermined many ; others 
contain caverns, two of whicn I will attempt to describe. The 
first is to the S.W. from the entrance of the hay. The visitor 
lands on a sandy beach, where the presence of a few cocoanut- 
treea strikes him with wonder as to how they came there. This 
cavern is about 15 feet above the sea, but not of sufficient 
grandeur to cause great interest. We next proceeded to the great 
oave, round the western point of the bay. The conical hill which 
contains this cavern is somewhat difficult of access ; but we climbed 
up amidst the spray of the sea. The entrance to t^e cave is from 
the N., and is about 60 feet in height. While stepping over its 
precincts I saw to the £. a high stalagmite figure, to which 
ima^nation could easily give the shape of an Achilles standing 
on a pedestal, bidding defiance to intruders. On the western 
side, likewise on a pedestal, appeared a gazelle. I could not 
measure the Achilles, but the concretion of carbonate of lime 
which composed the latter was 20^ feet in height. The roof of 
the grotto is ornamented with numerous stalactites, and is in its 
highest part about 70 feet from the floor. The cavern containing 
these two figures is from E. to W. 1 50 feet in extent There are 
excavations or reservoirs in it, with a large quantity of fredi and 
delicious water. A small opening leads to a side cave, with a 
concretion or mass, resembling a sarcqihagus covered with a palL 
Where this cavern opens to the light a large fig-tree has sent ita 
gigantic roots to the floor of the cave. 

On the S. side of the great entrance the rock is covered with a 
greyish coating as if a veil had been spread over it The listener 
hears, inside £e wall of the cavern, water dropping steadily and 
uniformly, causing a sound like the pendulum o? a clock. A 
narrow dark entrance admits to a second large cave. It was 
tenanted by a multitude of bats, which encird^ us intruders in 
rapid flight, coming nearer and nearer, so that we had at last to 
defend ourselves and prevent the torches being extinguished. 
Another lateral excavation descends towards the sea, from which, 
during stormy weather, large quantities of driftwood is washed up. 

These caverns were in former times resorted to by the abon- 

S'oes, and we learn from writers ccmtemporary with tl^r discovery 
at the Indians had great veneration for caverns, where they 
adored their gods, and believed that mankind was first created 
and then issuea from them. The sun and moon came likewise out 
of a cave called Tovobaba. I discovered on some of the rocks in 
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the large srotto Indian figures carved in the rock, and also large 
heaps of shells, almost ezdusively of the strombus pugilis^ with a 
few turbinelbe pugilares^ avicuke^ and ostrece. It is almost impos- 
sible to give an idea of the quantity of these shells. Tons of lime 
have already been carried away by the inhabitants of the neigh- 
bourhood : the streets in Savana de la Mar have been paved with 
them, and still there are immense quantities remaining in the 
caves we visited. Although no less than three centunes must 
have elapsed since these shells were thrown into these heaps, the 
greater number still possess their vivid orange colour near the 
columellar lip, as if tnev had only been taken yesterday from the 
sea. This refers likewise to the amculos still attached to the 
branches of the mangle tree. The latter species of shells seeii» 
to have existed in large quantities in the bay, from which circum- 
stance, no doubt, the Bahia de San Lorenzo was formerly called 
the Bay of Pearls.* 

From the excavation which I called the sarcophagus room a 
small opening leads to another cave, with a hole about 20 feet in 
diameter admitting light, from which, to the southward, is another 
large dark cave, with heaps of shells, among which I found a piece 
of urn-shaped pottery, a valuable relic from the Indians. The 
opening in this terra cotta ornament makes me believe that it was 
used as a musical instrument, for which object a long reed was 
probably introduced into it A similar instrument, but with a 
calabash instead of pottery, is called by the Indians in Guiana 
" G)uti and Tsapupu." 

These caverns may have been used as a retreat, or at certain 
times as places of assembly, or for religious rites, by the aborigines, 
hence the enormous quantities of shells, which they probably col- 
lected in the gulf. I am assured by the fishermen, tnat this shell 
{jUrombus pugilU) is now extinct in the bay. 

It must be noted that these caves are all in one of those re- 
markable conical hills of limestone, having the character of a 
recently-formed rock, containing fragments of shells and other 
organic bodies.! The rock shows evident marks of having been 
subjected to extreme heat. Here it looks like red bricks ; there 
it is crystallized, or seems to contain flakes of felspar ; in other 
places it is simple limestone. Igneous causes, earthquakes, and 
the formation of monticules during such catastrophes, mud volca- 
noes, like those at Baku, in the province of Shirwan, on the Cas- 
pian Sea, where clay replaces lava — seem to me the only pheno- 
mena that can explain the production of these conical mounds. 



* Specimens of tbese shells have been sent to the British Museum, 
t Large specimens of this rock, numbered 54 to 57, have been sent to the 
British Moseom in my series of geological specimens from Santo Domingo. 
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which coDtain no traces of lava^ pumice^ or acorice^ as far as I have 
been able to examine them,* but my visit was too short to permit 
me to institute accurate examinations. I have reason to believe 
that these conical hills extend in a S.W. direction over a space of 
10 miles towards Boya. 

Evening was already approaching when our boats left the 
Haitis ; the waves, moved gently by the breeze, beat into the exca- 
vations under the Haitis, and produced a mourning sound, which 
imagination might have ascribed to the lamentation of the 
ghosts of the departed Indians, wailing their misfortunes, and their 
annihilation by the white race. 

Productions. — The soil of Samana is highly productive, 
which is shown in the gigantic trees which stilT cover the hills 
that extend towards the sea-shore. The sides of the moun- 
tains have been only partially cleared, and cultivation has only 
commenced its inroad on the great primeval forest The maho- 

f;any, or caoba^ as it is here called, deserves to be first mentioned, 
t is an article of spontaneous growth, and constitutes the greatest 
export. There are still a number of these trees to be seen in the 
mountain forests, promising employment and profit for years to 
come. Espinillo, caya, cavima, &c., are some of the other forest 
trees for cabinet-work. Roble and asaroble-wood are fit for naval 
architecture, and indeed vie in quality with the mora, or green- 
heart of Guajana. 

The capd is particularly suited for the bottoms of vessels, and 
is almost impervious to worms. 

Lignumvitse and fustic are likewise to be met with. 

When the Flibustiers from Tortuga first settled at Samand they 
cultivated principally indigo. Cacao, cotton, and roucou were 
indigenous, and coffee-plants were introduced in the 18th century 
from the French colonies. This plant thrives uncommonly well, 
and the quality of the coffee at Samana is excellent 

I am persuaded that the coffee of Samana would vie with the 
best Martinique or Jamaica, but at present only vestiges of the 
former plantations are to be seen. The present inhabitants are 
satisfied with cultivating yams, batatas, Indian com, and fruits, 

K'ncipally oranges, mangos, alligator-pears, cocoa-nuts, &c. 
e luxuriant appearance of the miit^trees struck me forcibly 
during my visit It was at the period of the mango season, and 
the trees were loaded with them. They were, however, of so little 
value, though the majority of the trees were of the superior species 

* Among the fragments thrown out from Graham Island were dolomitic lime- 
stone. Lipoid Yon Bach found the old lavas of Lancerote covered hy a thin 
stratum of limestone, from an inch to two feet in thickness, heing of a hard sta- 
lactitic nature, and containing fragments of terrestrial shells. The rock of the 
Haitis may have a similar origin. 
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called the peach-maiigo, that even the frogs seemed satiated, and 
left them in numbers to rot under the trees. 

The yams of Samana are superior to any oilier in Santo Do- 
mingo, and are sold at Samana at 1^ to 2 dollars per barrel. 

The bay of Samana abounds with fish. The whale visits it in spring 
in large numbers. The coast near the Yuna abounds in oysters, 
among which are likewise found species of the genus avicula. 
Aquatic birds visit the bay and the Esteros in large flocks, princi- 
pally flamingos, spoonbills, the scarlet ibis, the pretty egrette or 
garza {ard^ oandidimma\ snipe {scolapax ffottinagoy Linn.), 
sarapicos {tringa and totanus)^ gallitos (partajacana\ gallinuelas 
{rallus spec.), gallaritas {fuKca leucopyyia^ Wag.), and other 
gallatores. Of pcdmipedes there are at least ten species, but 

Enndpally and foremost is the delicious yaguaza (oimu arbarea^ 
inn.), which abounds along the banks of uie Yuna. 

Population^ ^c. — Although nature has done so much for this 
tongue of land, man inhabits it but glaringly. We have seen 
that Columbus found at his first visit to Saniand a lar^e tribe of 
warlike Indians of ferocious aspect and hideously painted. He 
and his companions took them to be a branch of the dreaded 
nation of Caribs. 

The quantity of broken pottery found in various situations at 
Samani, proves that it was once thickly peopled.^ 

I have already alluded to an interesting Indian relic found at 
the great cave of San Lorenzo ; but the most remarkable speci- 
men of the antiquities of the natives is the head of an Indian, 
sculptured out of hard trappean rock, which was found near 
Cabron, where the formidable Mayobanex, Cacique of the 
Ciguayens, is said to have had a residence. This relic, measured 
round ihe ears, is seventeen inches in circumference, and weighs 
above ten pounds. It represents in its flattened forehead and 
harsh cheekbones the typical feature of the Aymaras of the 
province Munecas. 

The present population consists partly of the descendants of 
the Canarians or Islenos, of French refugees from Hayti, of 
Creoles from the same part, and of Spaniards from Santo Domingo. 
In 1824, another element was added to this mixed population in 
some colcmredj^ree people, who emigrated from the United States 
when Boyer was President of the Haytian Republic, and settled 
at Saman^ and other places. When the Dominicans declared 
themselves independent of Hayti, a large number left the penin- 

* Broken pieces of terracotta are foaod in large heaps at Tarious places. It 
seems tbe^ ha^e been broken intentioually, as there is no evidence that the pottery 
was ever in use. These places were probably altars, and the terraeocta heads sod 
ornaments upon them are the remains of sacrifices. Borne of these ornaments re- 
semble occasionally the Egyptian. 
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sula, while the remainder continued, by their industrious and 
quiet habits, to enjoy the respect and consideration of the Domi- 
nican government In taking a ride over the mountains to Hon- 
duras and to the mouth of the Coco, I was surprised at being 
accosted in three different languages by the people whom I met, 
namely, English, Spanish, and French. The latter distinguish 
themselves by the neatness of their habitations, the Americans by 
the cleanliness of their provision-grounds and their industry. In 
1851 the population of Saraana was 1721, of whom about 300 
were Amencans and their descendants. 

Samand has its chief commerce with the Turk's Islands, which 
are barren spots without vegetation, and only famed for the large 
quantities of salt that they export. These isles depend principally 
for vegetables, cattle, and poultry, upon Samana and Puerto 
Plata. Some mahogany and other woods are likewise exported 
from the peninsula. The small town of Santa Barbara occupies 
the bight and acclivities of a bay which I have already described. 
It was founded in 1756, by Don Francisco Rubioy Penarando, 
then Governor of Santo Domingo. 

The church was originally built of stone, but is said to have 
been destroyed by an earthquake. 

The town consists of about ninety houses and huts, and presents 
a complete picture of decay. The government-house, of wood 
with galleries, is the best building ; besides this, there are two or 
three of a similar description ; but the rest are buhios, that is, 
buildings, the sides of which are boarded with palmwood and the 
roofe covered with palm-leaves. 

There is a Custom-house in Samana, it being declared a port 
for imports and exports ; but this is of very little importance where 
industry and population alike lack to call forth the advantages 
which a fertile soil and favourable situation afford. 

On a small hill is seen a neat building of wood, behind which 
is another equally neat, but smaller. These are the Wesleyan 
chapel, and ihe temporary habitation of the missionary of the 
London Wesleyan Missionary Society, residing at Puerto Plata, 
but who occasionally comes here to administer religious rites to 
his congregation, which consists principally of American emigrants 
and their descendants. There is a school connected with this, 
over which a master presides, who, during the absence of the 
minister, acts in his stead. 

During my stay at Samand, I occupied the minister's house, and 
determined its position to be lat. 19^2 30" N., long. 69° 19' 18" W. 
Fort Santa Barbara bore from here S. 55 E., distant about i mile. 
The hill upon which the chapel stands is 45 feet above the sea. 
Santa Barbara forms a kind of penal settlement for the Dominican 

VOL. xxiii. u 
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republic. There are a number of political and other prisoners 
exiled to Samana, which circumstance requires it to be Btron^ly 
garrisoned. The population, consisting only of 1721 indiyidnals, 
has to furnish a garrison of 220 men. Santa Barbara is defended 
by the fort of the same name, now mounted with three guns, two 
of 24, and one of 18 lbs. ; and Fort Libertad, which commands 
tlie former, has four guns, three of 18, and oue of 8 lbs. 

These two forts command all the approaches to Santa Barbara 
from the land side, but the guns are by no means in good order. 
The entrance to the port is, moreover, defended by Punta Gorda, 
with two pieces of 24 lbs., well mounted, and by Fort Servando, 
which at present possesses no guns, those which were there having 
been transported to Fort Cacao. 

Nature has done much for the defence of the entrance to the 
bay of Samana. The reef stretches to the (^yos Alevantados, 
preventing the approach of a hostile force from the E. Opposite 
these Cays is a projecting, bold bluff, called Cacao, distant from 
the nearest Cay aoout a mile. Hence a strong water battay, 
erected at Pascual and Cacao, well mounted, would place any 
vessel attempting to enter under a destructive cross-fire. Fort 
Cacao is armed with 7 pieces, six of 24 pounds, and one of 8, 
of which, however, only four are well mounted. 

The favourable situation of these Cays for preventing the ap- 
proach of an enemy, was signally proved by Jack Batiister, an 
Englishman and a celebrated pirate, at the close of the 17tb 
century. He had arrived with a consort vessel, commanded by a 
Frenchman named Lagarde, at Samani, and the commanders of 
two English frigates, having learned that Banister was anchored at 
Samand, prepared to enter the bay. The pirate immediately had 
the guns of bis vessels put ashore on one of the cays, and defended 
the entrance with the crews, consisting of '-^00 men, in such an 
effective manner, that he killed more than 120 of the assailants, 
and forced the frisates to retire. Banister's own ship was, however, 
disabled during the engagement ; and the smaller French vessel 
only remaining for embarkation, all rushed towards it, and a vast 
number were drowned, or perished in endeavouring to get on 
board. The cays have, in consequence, received the name of 
Banister. 

'I he guard at the mouth of the river Limon has three pieces 
for defence— namely, one of 24, and two of 18 pounds ; these are, 
however, dismounted at present. 

A perfect defence oi the bay of Samand would require the 
erection of a fortified position at the western point of Jackson and 
at Las Caiiitas del Sud, or at the point E. of it, called Punta 
Gorda, near the river Yuna. Although the Haytians did not 
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siicceed in re-establishing the communication by the Gran Estero, 
two companies of European Sappers and Mmers would easily 
efiect it. 

I have purposely dwelt long and in detail upon this narrow 
strip of land, called the Peninsula of Saman^ and upon its ad- 
jacent magnificent bay. In its geographical position its greatest 
importance is centred. The fertile soil is fit for the cultivation of 
all tropical productions ; its spacious bays and anchoring places 
offer a shelter to the navies of the world ; and its creeks afiPord 
facilities for the erection of arsenals and docks, while the adjacent 
forests yield the requisite woods for naval architecture ; still its 
chief importance does not consist in these advantages alone, but 
in its geographical position^ forming, as it does, one of the prin- 
cipal keys to the isthmus of Central America, and to the adjacent 
Gulf of Mexico. Mr. Lepelletier de Saint BLemy says, " Samana 
is one of those maritime positions not often met with in a survey 
of the map of the world. Samand is to the Gulf of Mexico 
what Mayotta is to the Indian Ocean. It is not only the military, 
but also the commercial key of the Gulf; but the latter is of in- 
finitely greater importance under the pacific tendencies of European 
politics. ' 

The bay of Samand being placed to the windward of Jamaica, 
Cuba, and the Gulf of Mexico, and lying moreover almost due 
N.E. of the sreat isthmus which now so powerfully attracts the 
attention of the world, the French author, just quoted, may well 
call it " la tete du pont^* to the highway from the Atlantic to 
the Pacific. 
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228, 232. 
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Antioch, 163. 
Apamea, 163. 
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Chagres, 186. 
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Choco, 173. 
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Khapalo, 14. 
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Copiapo, by Colonel Lloyd, 196 «t 9eq, 
CorooTado, 274. 
Cc^rdoTa, 178. 
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B4rra, 120. 
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De la Beche, Sir Henry, 236. 
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Denham, Captain, 236. 

lyRntrecasteaux, 226. 

Descnbridora, 200, 202, 205. 

Desempeno, 202. 

Deskit, 29, 56. 

Despreciada, 202. 

Disco Island, 135, 137. 

Doado, 193. 

Dodabetta, 113. 

Dogra, 13. 

Donsho, 47, 48, 178. 

Lhato, 47. 

Dorjegling, or Doijeling, 2, 4. 

Dove,M., 115, 221. 

Dowla, 103. 

Drake, Sir F., 179. 

Dras, 14. 

Drift current, 218. 

Danstenrilie, 145. 

Duperrev, 223, 227, 233. 

D'Urville, 226. 

Dyak Kayan, 76. 

Sakaran, 76. 

Dyaks of Borneo* 76, 80. 
D«ong, 4 . 

East Balti, 24, 43. 

Choogsa, 25. 

India, 162. 

Eastern Archipelago, 117. 
- Asia, 243. 



— Islands, 75. 
-Sondan, 120. 



Edom, 167, 168. 
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Egypt. 102, 108, 121, 168. 
£1 Delirlo, 202, 205. 
Ellesmere Islanid, 142. 
Elliott, Captain, US, 114. 
Ellis, 228. 

El Monro Gordo, 274. 
El Principe, 180. 

, or Ocabtf, 180. 

El Sath, 168, 169. 

El Tocon, 274. 

Elwin Bay, 123. 

Emy, M., 238. 

England, 162, 178, 206, 211, 251. 

English Channel, 218, 238. 

Enterprise, 127. 

Eqoatorial Africa, 118. 

- Counter Current, 228, 229, 



232. 



> Current, 220, 233, 239. 
• Stream, 219, 222, 228. 



Erat, 31. 

of Tanktse, 66. 

Erman, 236. 

Esperanza, 202. 

Esjnnosa, 178. 

Espiritu Santo, 180. 

Esquimaux, 125, 126, 138. 

Euphrates, 162. 

Europe, 2, 6, 131. 

Evans, Mr., 204. 

Exportation of bars of silTer reduced in 
Copiapo, &c., 208 et aeq. 

Extracts from letters received bv Mr. 
Petermann fttmi captiuns of whaling 
ships and others, 135 ef seg. 

Falkland Islands, 223. 

Falls of the rivers in West Nari, 45. 

Fatsisio, 229. 

Fayo, 120. 

Foo, 243. 

Formosa, 229. 

Forsyth, Captain, 123. 

Fort Cacao, 282. 

Servando, 282. 

Servante, 271. 

Fortune, Mr., 251, 252, 261. 
Foster, Captain H., 223. 
Franklin, Lady, 127, 136, 137. 

, Sir John, 122, 123, 128, 142, 

, Sea of Spitsbergen, 
&c., by A. Petermann, 129 et aeq. 
Frederick VII., 145. 
Freycinet and Golownin, 228. 
Feluc Harbour, 122. 
Fellani, 120. 

Fergusson, Lieut, 101, 106, 112. 
Fernando Po, 186, 219. 
Filing, 2. 
Finab, 183. 
Finland, gulf of, 98. 
Fischer, Mr., 97. 



Fisher Lake, 128. 
FitzRoy, Captain, 224. 
Flenrieu, 232. 
Flinders, 227. 
Furanys, 120 et teq. 
Fury B<»ch, 122, 125, 126. 

Gal&pagos, 224. 

Galdiyl, 2. 

Gale, 14.5. 

GaUa, 103. 

GaUo, 200, 201. 

Ganges of Hindostan, 9. 

Ganhoey, 250. 

Gar, 11, 12, 13, 25, 28, 31, 37, 67. 

— and Ruduk, 7. 

Gardok, 12. 

Garin, 202. 

Gar Namru Tashikang, 24. 

Garoo, 12. 

Gar Proper. 16, 27. 

Gartokh, 12. 

Gar to Eliotan, 6. 

Garwhal, 2. 

Gerard, 30, 31, 32, 33, 43, 44. 

Ghor, 163, 165, 167. 

Gilgit, 5, 10, 43, 54. 

GUbome, 172, 177, 183, 184, 185, 188, 

189. 
Glacier Strait, 142. 
Glaisher's fiustors, HI. 
Glentworth, 145. 
Godoi, 199, 200. 
Gogra of Oudh, 35. 
< Golden Castile,' 179. 
Goodly Region, 2. 
Gorgona, 174. 
Gortope, 12. 
Gosd&ngo, 120. 
Grand Banks, 219. 
Gran Estero, 270, 283. 
Granville Bay, 139. 
Great Alluvial Plateau of Guge, 31. 
Great Borsuki, 98. 
Great Britain, 89, 93, 163, 170, 197. 

— — — and Ireland, 87, 89. 

Great Central Drift, 228. 

Desert,?. 

Equatorial Current, 225. 

Sandy Valley, 245. 

Sea, 98. 

Tibet, 2. 

Greenhithe, 137. 

Greenland, 130, 146, 147, 148, 149. 

Sea, 135. 

Griffith's Island^ 123. 

Grove Island, 255. 

Guainiii, 215. 

Guanabo, 274. 

Guaniii, or Upper Rio Negro, 213. 

Guarico, 270. 

Guaviare^ 213. 



Digitized by 



Google 



290 



INDBX. 



Guay&ba, 273. 

Gage, 12, 13, 16, 18. 19, 21, 24, 27, 28, 

82, 33, 34, 36. 37, 44, 60, 62, 65, 67. 
Guge, CentnU, 13. 

Chomurti, 24. 

SaUiO* '"W, 39, 43. 

Guiana, 277. 

Gaias de Carvallo, 202. 

Guinea, 219. 

Current, 219, 222, 233, 239. 

Gulfof Akab^ 166,167. 

Darien, 174. 

Mexico, 283. 

Persia, 106, 108. 

San Miguel^ 184, 186, 189. 

Sue*, 170. 

Gulf Stream, 219, 220, 221, 226,227, 

229, 230, 232. 
Golla, 121. 

el Furany, 121. 

Wadany, 121. 

Gurla,48. 

— Mandhata, or Momonagll, 25. 

Gatzlaff; 257. 

Gyafiling (Great Frank-land), 2. 

Gyagar (Great White), 1. 

Gyalam, 16. 

Gyalftt, 13, 14. ^ 

Gyalsa, 3. 

Gyami (Great Man), 1. 

Gyamtso, 34. 

' of Balti, 35. 

Gyanak (Great Black), 1. 
Gyan^, 50. 
Gyanima, 31. 32, 33, 37. 

— of Guge, 48, 49. 

, plain of, 50. 

Gyapshan. 38, 55, 56. 
Gyaser (Great YeUow), 1. 

Habbane, 120. 
Haitis, 274, 279. 

, coast of, 273. 

Hall, Capt, 235. 

Haller, 87, 93. 

Halley, 237. 

Hamaad bin Asan, 105. 

Hamerton. Capt., 104, 105, 106, 116. 

Hammerfest, 132. 

Uandumir, 31. 

Hang-chow, 243, 262. 

Hangrang, 30, 31, 36. 37, 38, 89, 44, 

50. 
— — of Upper Kanor, 27. 
Hanle, 13, 16, 22, 24, 31, 87, 40, 64. 

Chomurti, 60. 

Gunpa, 60, 62. 

Haramosh, 10. 

Hardy, 145. 

Hasora, 11, 14,27,30,35. 

Haussa, 120. 

Hayti, 268, 269, 280. 



Hearsay, 38. 

Hecla and Griper Banks, 144. 

Helmerson, Colouel, 97. 

Hembaps, 14,^ 16, 37. 

Hemhaps, 27. 

Herbert, Mr., 51, 145. 

, Sir Thomas, 140. 

Hermitano, 274. 
Himalayan Garwhal, 2. 

mass, 9. 

regions, 1. 

Himis Gunpa, 66. 
Hindi Samundar (Ocean), 35. 
Hindoos, country of the, 83. 
Hispaniola, 266, 269. 
Hobero, 274. 
Hodgkin, Dr., 197. 
Hdfrah, El, 120, 121. 
Hogarth Inlet, 145. 
Holland, 180, 132. 
Honan proTince, 259. 
Honduras. 276, 281. 
Hongkong, 247, 257, 260, 263. 
Hooper, Mr., 156. 
Horba, 13, 27,36,39. 

basin, 39. 

Kangri, 24. 

, valley. 48. 

Horsburgh, 103, 104, 222. 

Horse Head, 138. 

Horsok,2. 

Horyul, 2. 

Hue and Gabet, 3. 

Hudson Bay territories, 127. 

Hukyu, 31. 

Huleh, 169. 

Humboldt, 97, 175, 189, 216, 217. 

Hun and Hundes, 1. 

Hunde Island, 144. 

Hunz, 5. 

Httrtb, 107. 

Icy Mass, 2. 

Idaera, 120. 

Iflatiin (Plato), 120. 

IMbo, 120. 

Imaun of Moskat, 103, 104, 105^ 106, 

107. 108, 109, 117. 

's African poaaesri^is, 10*. 

India, 1, 4, 5, 6, 7, 9, 80, 102, 103, 105, 

108, 112, 113, 115. 117, 171. 248. 
, continent of, 82. 

1 plains of, 57. 

, moistiire of, 67. 

Indian Archipelago, 113. 

HimsJaya, 2, 3, 5, 8, 9, 10, 14, 

16, 27. 31, 39, 40, 41, 44, 50, 54. 

Kail^h, 25, 26, 48. 

• Manasarowar, 48. 

■ Mohammedans. 105. 

Ocean, 8, 71, 222, 283. 

provinces, 2. 
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Indian regions, 5, 7, 10, 11» 20, 23, 25, 

27, 34, 39, 52, 68. 

— rivers, 9. 

Satadni, 8. 

India to Tibet, 8. 
Indus, 2 et acq, 

ofLadak,40. 

, valley of the, 13. 

luglefield, 130. 

Inglis, Sir Robert, 142, 145. 

Irby and Mangles, 167. 

Ireland, 70. 

Irving, Washington, 230. 

Is&nna, 313. 

Isende-Aral, 97. 

Iskandertm, or Alexandretta, 162. 

Ida del Ck>rozo, 271, 21% 

Bey, 224. 

Island Nicolas the First, 98, 99. 
Islands of the Czar, 94, 97. 
Isle Barsa-Kilmess, 94, 98. 

Koss-Aral, 95, 99. 

of Ferro, 96. 

Takmak-Aty, 97. 

lAthmus of Central America, Vy Capt. 

FitzRoy, nielseq, 

Jacobs-haven, 152. 

Jagra, 116, 117, 118. 

JaJLhua, 120. 

JakUl, 47. 

Jamaica, 180, 268, 279, 283. 

Jamet, Mr., 265. 

Jamna, 9. 

Japan, 229, 230, 242, 262. 

Japanese Current, 229, 232. 

islands, 246. 

Japan islands, 229. 

Japur&, 214. 

Java,"69, 70, 75, 82, 85. 

Sea, monsoons of the, 71. 

Jayan, 274. 

Jebel Mara, 120. 

Jedo, 229. 

Jefferies, 227. 

Jellabas, 120. 

Jer&feh, 170. 

Jericho, 163. 

Jessoy 230. 

Jones Sound, 137, 142. 

Jordan, 163, 165, 166, 167. 

Jos^ Hignel Gallo, 200. 

Jos-honse, 255, 259. 

Hill, 243, 247. 

Jovaree of India, 105. 

Juugba, 49. 

Jumpari Caxoeira, 215. 

Kafiristan, 5. 
Kailasb, 13, 89. 

Kakzhung, 13, 16, 22, 27, 28, 31, 41, 
60. 



Kakzhung on the Upper Indus, 28. 
Kalaktartar, 31. 
Kamet (the Snowless), 25. 
Kamtsdiatka, 230. 
Kanaur, Kunawar, &c., 2. 
Kangri, 13, 16, 25, 27, 31, 39, 44, 48, 
52, 65, 67. 

, lakes of, 43. 

mountains, 49. 

of Yanna-Nubra, 5a, -54. 

Tokpo, 37. 

valley, 27, 28. 



Kangschan liJing, 2. 

Kanjut, 5. 

Kan-lui, 245. 

Kanor, 2, 5. 

Kanori Bhotiya, or Himalayan, 39. 

Kanorine, 2. 

Kanyeidborsoak, 152. 

Karakalpaks, 98, 100. 

Karak-Bargyok, 35. 

Karakorum, 10, 26, 38. 

____________ Pgcg g 25 

Kara-Tamak (Black Throat), 98. 

sKardo^ 14, 43, 57. 

Kamali Gogra Purang, or Mapcha 
river, 9, 

Karsha, 29. 

Karzok, 50. 

Kashgar, 4, 6. 

Kashmir, 14. 

• ^ watershed, 11. 

Kayan, 71, 85. 

, nation, 76. 

Keang, 262. 

Keemup, 113. 

Kellett, Capt, 172. 

Kenia, 118. 

Kenn€Ndy, Mr. Wm., on the Arctic Re- 
gions, 122 et seq, 

Kent Island, 142. 

Kesar Gidpo, 48. 

Khabap (vomitory cataract or fountain), 
35. 

Khalatse, 42. 

Kham, or Khamyul, 2. 

Khampa, 6. 

Khamsok, 2, 3. 

Khamyul, 3. 

Khapalu, 16, 27, 37, 43, 54, 57. 

ofBalti, 8. 

Khar, 14, 26. 

Khargya,27. 

Khargyam of Tanktse, 22, 31. 

Khamak, 22, 29, 42. 

Khar Rul 42. 

Khartaksho, 16, 27. 

of Baits, 59. 

Tolti, 14. 

Khirgiz, 5. 

Khiva, 98. 

Khoro, 55. 
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Khonam, 4, 12. 
Khotan, 6, 7. 35. 
Khristoforoff, 96. 
Khyiroog, 4, 16. 
Kilimanjaro, 118. 

and Kenia, 116 

Kilmak, 2. 

Kilnlu, 118. 

King, Capt., 9, 230. 

King Kmeri of Usambarti, 106. 

Kingdom of Kashgfaar, 2. 

Kinibaln, lake of» 70. 

monntun, 70. 

Kintang, 244. 

Kiobrang La, 31. 

Kiobnuig Pata, 33. 

Kirano, a Fellan Tillage, 120. 

Kirghiz, 94, 95,99, 100. 

Aral-Tenghii (Sea of Islands), 

98 
Kins, 14, 16, 27, 57. 
Kirro, 120. 
Kishenganga, 11. 
Klaproth, 6. 
Kmeri, 118. 
Knor, 2. 
Knorre, M., 96. 
Kodiack, 230, 232. 
Koh-i-noor, 74. 
Kongbo, 3. 

Konffma, or Kongnos, 26. 
Konkjn basin, 39. 

Lake, 36. 

Korio, 120. 
Koss-Aral, 96, 100. 
Kotzebne, 226, 228. 
Konrosegawa, 229. 
Ko valley, 53. 
Kojak, 55. 
Koyol, 24. 
— — of Hanle, 26. 

of Kakshung, 27. 

Krapf, Dr., 105, 106, 116, 117, 118, 

119. 
Krashismchhosdxong, 2. 
Kmsenstem, 229, 230. 
Knbanda, 121. 
Kng-Aral, 97. 
KoTandy, 99. 
Knmaon, 2, 19. 
■ ■ '" and Gkurhwal, 8. 
Komdam, 24, 25, 27, 29, 38, 4(i, 42, 53, 

55, 56, 57, 58. 

Cho, at Shayok, 34. 

Kom-Suat, 97. 
Kungtang, 4, 16. 
Kunn, 2. 
Kupffer, M., 100. 
Kuptar-Khana (pigeon-house), 18. 
sKorbnchan of Lower Ladak, 58. 
Kurile Islands, 230. 
Kuro-Siwo Stream, 229. 



Kosh-Djitmess, 98. 
Kuti, 71, 81, 82, 84. 
KuTan, 99, 100. 

Daria, 98, 99. 

Kjado, 4, 16. 

Kjakhar (v. Shelkhar), 44. 

KyampOf 6. 

Kjangchong, 38, 51. 

Kyonam, 2. 

Kynng, lake, 52. 

Kyonglong, 31. 

La, 36. 

Labrador, 137, 219, 221. 

Labnan, British island of, 72. 

' settlement of, 73, 
Ladak 6, et aeg. 

firontier, 12. 

Indus, 14, 24, 37, 38, 40, 41, 42. 

La^hnng, 56. 

Lainos, 116. 

Lake Asphaltites, 163, 164. 

Chad, 119. 

Lancaster Sound, 122, 123, 134. 
Langak, 28, 39, 49. 
Langchen, 9, 32, 36, 37. 

■ Khabap (Elephant Cataract), 



35. 



8. 



- of Ouge, 40. 

- Sutluj, 9, 48. 

- Ttangspo (Elephant RiTcr), 



Langnak in Kangri, 36. 

Lan-sew-shan, 245. 

Laodioea, 168. 

La Perouse, 226. 

Lara, 121. 

La Rerersa, 192. 

lArtirae, Mr., 224. 

Latenena, 275. 

La Vega-real, 272. 

Lawrence Island, 239. 

Le, 13,20,24,41,42. 

Le Clerc, General, 267, 271. 

Lee, 220. 

Leeds, 145. 

Lehman. M., 97. 

Lemm, M., 94, 96, 100. 

Leopold Island, 123. 

Leptra, 50. 

Talley, 50, 51. 

Le, town of, 29, 58, 59, 61, 63, 64, 67. 
Letter of Lieut Maury, 240, 241, 242. 
Leu-hwa, 245. 
Level of the Mediterranean and of the 

Dead Sea, 165. 
Leyden, Dr., 74. 
Lha, 51, 55. 
Lhasa, 7. 
Lhogyut, 25, 27, 35, 40, 41, 67, 68. 

Hasora, 16. 

(Southlands), 16. 
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Lhopato, 16. 

and Demojong, 4, 

, Lbo-duk, or Lho-moD, 2. 

Limon, 274, 282. 

or Navy Bay, 174. 

Ling, 32, 33, 35. 
Lingti, 22, 27. 42. 
Little Barsuki, 97. 

Bucharia, 2. 

" Little Sandy" Valley, 245. 
Little Sea, 98. 
Littleton, 145. 
Lokea, 245. 
Lola Montes, 202. 
Loma^nmdo, 31, 40, 
Lomboc, 70. 
Long-Kongma, 31. 
LoePrayles, 199. 

Pantos, 203. 

Puquios, 203. 

Tres Pantos, 198. 

Louis Napoleon, 145. 
L'Oavertare, Toossaint, 267. 
Low Archipelago, 226. 
Lower Balti, 10, 27, 43. 

Ladak, 30, 44, 60. 

Lingtf, 40. 

Nnbra, 60. 

Parik, 37. 

Lacon, island, 86. 
Langnak, 16, 27, 29, 37, 38, 40, 41. 
' Indas, 51. 

, the BUck Vale, 14. 

Lutke, 225, 226, 233, 234. 
Laz del Hlar, 202. 
Lynch, Captain, 166. 

Ma Aou, 245, 246. 
Macclesfield, 255. 
Macdonald, 145. 
M*aare, 129, 130. 
M'Dowall, 173. 
Macoris, 275. 

Macosi, or Wapisiana, 277. 
Madeira, 221. 
Madras, 113, 115. 
MageUan, 69. 

Strait, 189. 

Main equatorial current, 218, 219. 
Malabar coast, 112. 
Malaspina, 178. 
Malay peninsula, 75. 

Raja of Matan, 74. 

Malay u, 81. 

Mampawa, 70, 81. 

Man and Merak, 52. 

Manao, or Barra do Rio Negro, 214. 

Manasarowar, 10, 13, 39. 

Mandingo, 174. 

Manechan-Snmdo, 54. 

Mangnang, 32, 33. 

Mangyul, 4, 8, 11, 16,21. 



Manson, Mr., 139, 145. 

Mantan, 81. 

Manto de Manduola, 202. 

de Ossa, 202. 

Grande, 202. 

Mapcha, 21, 30, 37, 39, 44. 

Khabap (Horse Cataract), 35. 

Mapham> 28, 39, 49. 

Mara, 122. 

Maravih^ 213. 

Maroet, Dr., 236. 

Marchand, 232. 

Marianas, 228. 

Marka, 27, 31. 

Marda, 215. 

Marocoo, 221. 

Marpow, 72. 

Marshall Islands, 228. 

Martinique, 266, 279. 

Martins, 216. 

Maryul, 4, 5, 8, 9, 1 1, 12, 13, 21, 22, 35. 

Chan^rut, 29. 

valley, 55. 

Maryum La, 10, 13, 27, 37, 39, 48. 
Massalit, 120. 

Masta, 12. 
Matan, 70. 
Mat, or Madma, 26. 
Matanzas, 275. 
Matsa, 16. 
Mauritius, 102. 

Souffleur, 238. 

Maury, Lieutenant, 237. 

Maxwell, 145. 

Maymon, 273. 

Mayotta, 283. 

Mediterranean, 121, 163, 168. 

Mekka, 167. 

Melville Bay, 137, 138. 

Mensar, 39. 

Menschikoff, 98. 

Mentor's counter current, 225. 

Mesopotamia, 162. 

Mexico, 172, 268. 

Mexican coast, 228. 

Gulf, 219. 

Middle Ladak, 21, 27. 
Mid-Hanle, 28. 

Mudra,30. 

Nubra, 56, 57, 60. 

Milla de Santa Elki, 180. 

Mihie, Captain, 140, 145. 

Mindano, 75. 

Mines of Copiapo, 196 €l seq. 

Mitpal Yogma, 54. 

Mittie, 145. 

" Mizarri," 107. 

Molineca, 180. 

Moluccas, 72. 

Molung of Lingtf, 38. 

Molyneux, Lieutenant, 171. 

Mombas, 106, 116, 117, 118, 119. 
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Mombassa, 105. 

Mon (HUl Indians), 2. 

Mongol, 2. 

Mongolia, 2. 

Montata, 196. 

Monteca. 103. 

Monte Ciuristi, 266, 270* 

Monterey, 232. 

Montes. Don Torribio, 267. 

Monyol, 2, 16. 

Moorcroft, 6, 38, 42, 47, 4^. 

Morgo Chomik, 58. 

Mosquera, 172. 

Moaunein, 114. 

Mount Cowie, 128. 

Hor, 169, 170. 

Porgynl, 30. 

Possession, 144. 

Washingum, 128. 

Mtotana, 117. 
MogUb, 47, 52. 
Mnfiecas, 280. 
Murchison Strut, 140. 
Muskat, 104, 105. 

, town of, 106. 

Mas Tag (iceberg), 26, 54. 

Nagar, 5. 

Narpal,3, 4,9 10,21. 

— ^ KamaU, 3, 5. 

to Bengal, 9. 

Naijri, 174, 175. 

Namgya, 17, 30, 38, 39, 43. 

Namrn, 12, 16. 

Nanda-DeTi, 25. 

Nanking, 264. 

Napipi (Naipi), 192, 193, 194, 195. 

Naranjo, 273. 

Nari, 3, 7, 16, 19, 21, 26, 27, 28» 48. 

and Kham, 3. 

Khorsnm, 4, 6, 7. 8, 9, 10, U, 12, 

13, 16, SI, 24, 25, 27, 34, 35, 37, 40, 65. 

Mangynl, 4, 6, 7, 9, 35. 

Marrol, 4, 14. 

, or Western Tibet, 4. 

mNaris, commonly Nari, 12. 

Ne^, or black Nigrotio mce, 1 17. 

Neilgherries, 113. 

Nemela, 170. 

NertK>ng, 48. 

New Caledonia, 227, 238. 

Newfoundland, 219, 230. 

banks, 220. 

New Granada, 175, 183, 185, 180. 

Hebrides, 226, 

Holland, 92. 

Newman Smith, 145. 
New Orleans, 178. 

Siberian Islands, 134. 

Zealand, 238, 227, 239. 

Nicaragua, 172. 
Nicolas, 94, 95. 



Nicolas the First, 94. 

Nidar, ravine, 52. 

Niger, 115, 118. 

Nile, 118. 

Ningpo, 243, 249, 256, 262, 263. 

Nippon, 229. 

Nitaega, 120. 

Niti VasB, 32, 33. 

No, 13, 28, 46. 

— ofRuduk, 27. 
Nomads, 6. 
Nombre de Dios, 179. 
Norris, Mr., 173. 

North African and Guinea oummt, 219. 

current, 222,238. 

North America, 129, 240. 

Atlantic, 222. 

curreBt* 219. 

Cape of Europe^ 221, 240. 

China, 3. 

Devon, 142. 

Northern equatorial cnnrent, 227, 228. 

Indus, 35. 

North Guge, 25. 

Khamak, 27. 

Pole, 130, 135. 

Rupshu, 27, 36. 

Somerset, 123, 124, 126, 127, 

128, 129. 
Northumberland, 145. 

— , Duke of, 140. 

North-west equatorial stream, 219. 

Norton Shaw, 145. 

Norw^ian coast, 222. 

Nova Zemla, 130, 132, 133, 135. 

Nuba, 120. 

Nubra, 16, 24, 27, 29, 34, 38, 42, 53, 

55, 56, 67. 
Nubra Indus, 40, 48. 

ofLadak, 8. 

river, 37, 47. 

Sangspo, 34. 

valley, 28. 

Nurbu-Sumdo, 50, 51. 
Nyala, 120. 
Nyanam, 4, 16. 
Nyerak, 42. 
Nyubibrangsar, 31. 
Nyogu, 4, 16. 

Oahu, 230. 

Obydos, 216. 

Oceanic Currents, by A. G. Findlsy, 

Esq., 2\7et9eq. 
Ogeron, D*, 265, 267. 
Omenak Bay, 151, 152. 

, Esfpiimaux settWm^ot, 137. 

, North, 139. 

Ommanney Bay, 128. 

, Captain, 126, 127. 

Oregon, 230, 231. 
Orenburg, 94, 95. 
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Oriente, S02. 

Orinoko, 212. 

Orootes Valley, 157, 162. 

Onkaia, 94, 96. 

Ow>rio, 202. 

Ot,48. 

— plain of, 46, 47. 

Owen, CaptaiD, 102, 104, 115. 



Pacific 179, 183, 189, 191, 194, 195, 

221, 224, 225, 228, 229, 231, 235, 

238, 242, 283. 
Padanari, 213. 
PadiuD,29. 
Paget, 145. 
PStjonales, 202. 
Palbo,2. 

Palo Hincado, 267. 
Pamir, 5. 

and Nari, 5. 

Kaigut, 6. 

Panam^ 172, 173, 174, 179, 180, 195, 

239. 

Bay, 2S5. 

Pangani Biyer, 106. 

Pftngong, 13, 14, 16, 22, 35, 43, 46, 47, 

48, 62, 54. 

Lake, 85. 



'OfTankt8e,28. 



Pangpok, 39, 50, 54. 

of Soath-Rupshu, 28. 

Pan^, 51. 

Panimik, 52. 

Panjab Himalaya, 9. 

Papua, 226, 233. 

Pak, 35, 216. 

Para Lasa (Middle Pass), 26, 38. 

Parang, 50. 

La, 39. 

Paris, 6, 96. 

Pariah, Sir W., 175. 

Parkuta, 14, 16,27. 

Parry Gronp, 132. 

Parry, Sir Edward, 123, 186. 

Patagonia, 223. 

Paterson, 179, 180, 182, 183. 

Paya, 177. 

Payta, 224. 

Pascnal, 282. 

Pasir, 71, 84. 

Pe-chen Aon, 245. 

Pedreiro, 214. 

Peel Soond, 127, 128. 

Peking, 253. 

Pemba^ island, 102, 105, 118. 

Penny, Captain, 123. 

P^DaTBl, 265. 

Periplns of the Erythraean Sea, 102» 

Perpetual snow, mean levid of, 53. 

Persia, 108, 162. 

Persian Gulf; 74. 



Peru, 171, 179, 197, 223. 

Peruvian, or Humboldt's, current, 224, 

225, 232. 
Pediawr, 4. 
Peterhead, 187, 145. 
Petermann, Mr., 137 «< at?. 
Petowak, 138. 
Pfefferdi, Ber. Mr., 116. 
Phea Tot, 54. 
Philadelphia, 173. 
Philippine Archipelago, 82. 

ffroup, 71, 86. 

islands, 75, 229. 

Phoprang of Pangong , 63» 
Fie de Montana, 194. 
Pieria, 157. 
Pisalbtta, 69, 75. 
Pih-tseuen, 245. 
Piming, La, 30. 
sPin, 14. 
Pirse river, 51. 

valley, 60. 

sPiti, 14, 16, 20, 27, 30, 36, 37, 44. 

^-^ and Rnpsho, 11. 

sPituk, 41. 

PladUa, or Juan Godoi, 199. 

PUny, 102. 

Pok of Lower sPiti, 59. 

Polar Basin, 134, 136, 141, 142, 143. 

regions, 180. 

Sci, 8, 141. 

Ponca, 180. 
Pontianak, 70, 81. 
Poo Aou, 245. 
Pooto, 249. 
Porgyul, 24. 
Port Bowen, 123. 

de los Colorados, 274. 

Escoc^ 183. 

Leopold, 124, 128. 

Portobello, 186. 
Porto Plata, 270. 

Rico, 220, 265, 267. 

Port Santa B^bura, 271. 

Taqueson, 275. 

Pospeloff^ M., 95, 96. 

Pouan^ay, 266. 

Prince Albert, 122, 124, 141. 

Rwnt Inlet, 122, 123, 126. 

— ^ of Wales, 127, 141, 145. 

William Sound, 232. 

Principe, 181. 
Prudhoe, 145. 
Puente del Demonic, 206. 
Puerto de la Pnnta Oapitan, 274. 
• los Colorados, 270. 



• Escondido, 274. 
Jicaco, 274. 

• Plata, 281. 
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Balandra, 270, 274. 
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Cayman Viejo, 192. 

de Capitan, 270. 

del Liro, 271. 

Mangle 271, 272. 

— — de lo8 Pescadores, 275. 

Mangle, 274. 

Morete0, 275. 

de Terro, 276. 



Gomero, 271. 

Gorda, 271, 272, 282. 

Jicaco, 270. 

Martiniquefia, 272. 

Purang, 10, 12, 16, 21, 25, 30, 31, 32, 

85, 44, 48, 65, 67. 
Pordy, Mr. J, 218. 
Porik, 14, 25, 27, 36, 38, 40, 48, 67. 

Proper, 16. 

river, 42. 

Pnsir, 81. 

Qaebrada, 196. 

Merindo, 193. 

Qiiimni, 214. 

Quorra, cUioM the Niger, 119. 

Babbai, Moontidn of, 116. 

Rabgyaling, 32. 

Rae, 122. 

Baffles, Sir Stamford, 74, 82. 

Rakas Tal. or Rawan Rhad, 48. 

Raleigh, Sir W., 179. 

Ramsffate harbour, 162. 

Rangdum, 22. 

Rangisha of Sakti, 55. 

Rass al Khymah, 104. 

Rawlinson, Colonel, 103. 

Rebmann, Mr., 105, 116, 117, 118, 119. 

Redfield, Mr. W. C, 219, 220. 

Redondo, 274. 

Red Sea, 102, 106, 108, 167, 170. 

Resent Inlet, 129. 

Rejansr, 71. 

Rennell, Major, 217, 218, 219, 221, 222, 

239 
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works for April, 1862, 209. 
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piapo, 207. 
Return of the Isabel from the Arctic 

Regions, 136 ef aeq, 
Ri, 26. 

Ridley, 172, 173. 
Rigand, Prof., 237. 
Ri]lelGdrret,120. 
Ringrose, 176. 
Rio Branco, 213, 214. 
de la Plata, 219. 



Rio de las Culebras, or Snake ^ver, 

274. 

Magna, 274. 

Montata, 194. 

— Negro, by Mr. Wallace, 212 et seq. 
River Clyde, 144, 145. 
Robertson, 145. 
Robinson, Dr., 168, 170. 

, lieut, 125, 126. 

RokdiuDff,51. 
Rome of Tibet, 3. 
Romero Sacramento, 202. 
Rong, 13, 21, 22, 28, 29, 41, 44. 
Rongchung, 13, 16, 39, 43. 

, or Lower Gnge, 30. 

Rong country, 58. 

Ladak, 16, 27. 

of Ladak, 30. 

ofPurik,24. 

, valleys of the, 34. 

Rongyul, 27, 43. 

^ or Rongdo, 14. 

Rooke, Dr., 228. 

Ross, Sir James, 123, 235, 236. 

, Sir John, 126, 138. 

Rossel's Drift, 226. 

Ruad, 156. 

Ruduk, 12, 16, 24, 28, 35, 47, 48, 67. 

of Nari, 14, 46. 

Proper, 13. 

Rufi&, 121. 
Rundur, 6, 7. 

country, 16. 

Rifnga, 120, 121. 

Rungba, 22. 

RUppell, 170. 

Rupshu, 5, 11, 14, 16, 22, 24, 30, 38,44. 

50, 51, 54, 61, 67. 
Sutliy, 22. 



- Tsotso, 39. 



Russia, 2. 

Rybin, 96. 

Ryke Yse's Islands, 132. 

Sabine, Colonel, 145, 219, 236. 

Said, 120. 

a Carlos, 215, 216, 217. 

— Gabriel, 214, 215. 

— Jeronymo, 215. 

— St. Malo, 265. 

— Petersburg, 96. 
Saka, 4, 16. 
Sakti, 30. 
Salado, 202. 

Saligrami Gandak of Naipal, 20. 

Salomon Island, 226, 

Salvador, 202. 

Saman^ by Sir R. H. Schomburgk, S64 

et aeq, 
Samandrang, 35. 
Samarang, 115. 
Sambas, 70, 81. 
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San Antonio, 202. 

BUui Bay, 174. 

to Chepo, 172. 

Sanchez, 267, 268. 

San Domiogo, 205. 

Sandwich Islands, 227, 228, 230, 231. 

San Felix, 202. 

Francisco, 20], 202, 205, 231, 235. 

. de la Serva, 196. 

San Francisquito, 202. 

Jo8^ Jaanf\/ca, 202. 

Jnan, 173,274. 

Lorenzo, 276, 277, 280. 

Miffuel, 174,175. 

Santa B&rbara, 272, 281, 282. 

Cruz, Islands, 226. 

Maria el Antigua, 179. 

Real, 180. 

Rica, 202. 

Santo Domingo, 266, 267, 268, 269, 270, 

280, 281. 
Sa5 Gabriel, 217. 
Sarawak, 71, 75, 113, 114. 
Sarebas, 71. 
Sargasso Sea, 221, 227. 

, or Weedy Sea, 219. 

Saser La, 54. 

Pass, 56. 

Saunders Island, 139. 

Savana, 177, 180, 183, 184, 270, 273. 

de la Mar, 273, 278. 

Savitch, M., 96. 
Schomburek, 217. 
Schubert, Dr., 168, 169. 
Scoresby, Rev. Dr., 131, 147. 
Scotland, 238. 
Scot's Bay, 275. 
Scott, Capt., 233. 
Seang-shan, 262. 
Sea of Greenland, 130, 134. 
Seaou-sha, 246, 255, 261. 
Seedies, or Moorima, 108. 
Seemann, 172, 186, 187. 
Seleucia, ancient harbour, by Capt Al- 
len, 157 ^ seg. 

, port of, 157, 158. 

Seleucus Nicator, 157. 

Semukul, 16. 

Seng, 9, 12, 16, 24. 

Senge Chu (Lion Water), 35. 

Kbabap (Lion Cataract), 35. 

Sangspo, 40. 

— — Tsangspo (Lion River), 7. 
Seng Mat, 12. 

Tot, 12, 38. 

-. , Seng-Mat, 27. 

Seniukul, 4. 

Ser Chu (Gold River), 39. 

Sevkia, 6. 

Serir, 120. 

Serra de JacamC, 214. 

Serras de Cababun's, 215. 



Serra de Curicnriarf, 215. 
SertinLa,37. 
Seven Islands, 132. 
Sevilla, 267. 
Seybo, 274. 
Shade, 27. 

Shadwell, Lieut, 246. 
Shala, 121. 
Shaldat, 48. 
Shamo, or Cobi, 6. 
Sham, or Shamma, 26. 
Shamtsang, 4, 16. 
Sham-Zangskar, 37, 42. 

valley, 29. 

Shangbae, 262. 

, in China, 239, 240. 

Shaouhing, 262. 

Shara, 30. 

Share Gyamtso (Eastern River), 34. 

Sharostin, Mr., 132. 

Sharp, 176. 

Shary, 119. 

Shayok, 16, 29, 38, 42, 48, 55, 56, 57. 

of Tanktse, 14. 

Sheikh Mahe, 120. 

Shelkhar (Glass Castte), 4, 16. 

Sheld, 31. 

ravine, 33. 

Shigar, 10, 14, 16, 35,37, 43, 54. 

valley, 27. 

Shihpoo, 262. 

Shikim, Shikimpati, or Sikkim, 2. 

Shingo, 27, 36, 38. 

Shipki, .30. 

Shirwan, 278. 

Shun, 27. 

Siamese capital, 82. 

Siberia, 240. 

Siberian Sea, 141. 

Siebold, 229. 

Sierra de Vacas, 203. 

Sikokf, island of, 230. 

Silver Island, 244. 

ore reduced at the Maquina de 

Cerrillosin 1850,210. 
Sincapoor, 114. 
Singapore, 74, 75, 257. 
Sinkeamun, 245, 262. 
Simmama, 120. 
Simonoff, M., 96. 
e' Sir^f, tarf e' dar, 120. 
Sitka, 232. 

Skerry vore Lighthouse, 238. 
Smeerenberg, 130. 
Smith, Lieut, 217. 

Sound, 137, 141. 

Snow line, 68 et »eq. 

mountuns, 118. 

Society Islands, 226. 
Sokpo, 2. 
Sok-yul, 2. 
Solimoes, 213. 
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S51uj, 120. 
Somanli, 103. 
Soo-chow, 252. 
Soadan, 118. 
South America, 106. 

American continent, 225. 

Atlantic, 222, 

■ current, 219. 
South-east Baiti, 24. 
South equatorial current, 227. 
Southern connecting cnmnt, 218^223. 

Pacific Ocean, 1S». 

South Guge, 25. 

Hangraag, 27. 

Khamak, 27. 

Pacific, 226. 

Sea, 179. 

Sowhylees, 103. 

Spain, 177, 180, 182, 219, 264, 26C. 

Spanish Main, 179. 

Speedwell, 132. 

Spitsbergen Sea, 130 et seq. 

Spruce, Mr., 216. 

Staffonl, 145. 

Stans Foreland, 131. 

Statistics of the Caldem and Copiapo 

Railway, 212. 
•* Steppe of DeoBU," 22. 
Strachey, Captain R., 49. 
Strait of Florida, 220. 
■ Ganem, 233. 

Straits of Dover, 238. 
Sub-Himalaya, 2, 3, 6. 
Sudan, 120. 
Suez to Cairo, 204. 
Sugar-Loaf and Devil's Thumb, 138. 

Mountain, 270. 

Sukadana, 70, 81, 83. 
Sulphur Island, 246. 
Sultan Chuskul, 56. 

of Oman, 103, 104. 

Sulu Islands, 82. 
Sumatra, 70, 72, 75, 76, 81. 
Snrat, 108. 

Surgidero del Carrenero, 271. 
Sunt, 16, 22. 

Kartse, 27. 

— , or Suru Kartse, 14. 

Sutherland, 145. 

Sutiuj, 8, 13, 17, 19, 30, 31, 82, 33, 86» 

37, 43, 44, 50. 
— — and Indus, 11. 
Kali, 4. 



Tabatinga, 216. 
Tachen, 245, 255. 
rTachok, 9. 

Tsangspo (Ho 



J RiTer), 7. 



- of Kangri and Guge, 85. 

— Kanor, 35, 36. 



Swansea, 197. 

Sydney, 189. 

Sykes, Colonel, Zanzibar, \0\ et uq. 

Symonds, M^jor, 171. 

Syr, 94. 95, 98, 99, 100. 

Daria, 94, 99, 100. 

Syria, 157,162. 



Tae-choo, 252.. 

Taechow, 262. 

Taekoshan, 263. 

Tae-aha, 245. 

Tagar, 31. 

Tahiti, 225. 

Takka rDozam, sa 

Taklakhar, 30, 40, 44. 

Takpo, 3. 

Talbot Inlet, 143. 

Tambo de Antado, 194, 196. 

Taney, 220. 

Tanglang Rok, 51. 

Tanktse, 14, 16, 24, 47» 48. 

of Ladak, 46. 

Taon, 260. 

tow, 254. 

Tara Sumdo, 40. 

Tarson-Miganon (horse^way, no sad- 
dle-way), 29. 

Tartary, 1, 133. 

Tashichuzong, 2. 

Tashikang, 12, 13, 16, 25, 28, 31. 

and Kakzhung, 14. 

of Nan, 27. 

Tashi Lhanpo (the August UuBp% 3. 

Tassisudon, 2. 

Tavemier, 74. 

Tbt, 1. 

Tchnbar-i;^rauz. 97. 

Tchutchka-Bass,98. 

Tea Island, 255. 

Tedur, 31. 

Tega Lentra, 28. 

Tessan, M. de, 224, 227, 228, 229, 230, 
231. 

Tetrapolis, cities of the, 163. 

Teudelti, 120. 

Thian-Shan (Celestial Mountains), 5, 6. 

Thibet, 1. 

Thogji Chemno (the Qrast Bonevo- 
lence), 38, 51. 

Thompson, Dr., 22, 38, 4ft, 43, fil, 53, 
54, 55, 56, 58, 59. 

Thomson, Dr. A. S. ^ New Zealand 
Race of Men, 87 ei uq, 

Thouars, Captain du Petit, 231, 833. 

Three Sister Bees, 145. 

Thunderbolton, 2. 

'Thwart Channel current, 219. 

Tiberias, 165, 169. 

Tibet, Western — Captiin U. Strachey, 
1 et$M, 

' Proper, 3. 

Tibetan Dunkrus (Dragon-bones), i9« 

firontier, 14. 

flaciers, 52 ei teq, 
ndus, 10, 40. 
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Tibetan lakes, 44, 
■ Lungba, 26. 

or Trans-HimalayaD, 9. 

— rivers, 34 et mq, 

table-land, 9, 6, 7, 8, 9, 44, 



58,64. 



upland, 5. 
dZong, 12, 13. 



Tierra del Fuego, 223. 

Firme, 179. 

Tigris, 103. 

Tilat, 29. 

Timbuctoo, 119. 

Tinghae, 243, 244, 246, 247, 254, 255, 

260, 262, 263. 
Tingri (Lawn Mountain), 4, 16. 
TiAhn, 164. 
Tiritsha, 52. 
Tirthapuri, 13, 39. 
Tise, 25, 48. 

KaUash, Peak of, 24. 

To Aou, 245. 

Tofino, 178. 

Tokpo, 34. 

Toledo, 202. 

Tolti, 16,27. 

sTongde, 67. 

Toronto, 128. 

Torres Strait, 227, 228, 265, 266. 

Tortuga, 279. 

sTot, 26. 

Tot-Ling, 43, 62. 

sTot valley, 29. 

Zangskar, 22, 27, 42. 

Tojce Tokpo, 38. 

Tradum, 4, 16. 

Trebeck, Mr., 38. 

Tres Pantos, 202, 203, 204, 205, 206. 

Trisul-Gandaki (the Tibetan Khyi* 

rong), 9. 
Tronyor, 44. 

of Kupshn, 60. 

Troshot, 4, 16. 
Trujillo, 272, 273. 
Trumball. 255. 
Tsaka, 13, 16. 
Tsakshang, 50. 
Tsang, 3. 

Tsangpo v. Sangipo, 84. 
Tsaprang, 33, 43. 

on the Sutluj, 13. 

Tsarap, 38. 
Tsatsoo, 244. 
Tsing Aou, 246. 
Tsinkong, 244, 245, 255. 
Tsiring, 31, 32. 
Tso Khargyal, 49. 

Konkyu, 48. 

Tsoksti in Mid Ladak, 38. 
Tso-Langak (or Oma Tso, t.e. Milk 

Lake), 48. 
Tso-Maphara, 36, 48. 



Tso-Moriri basin, 36, 39, 50, 51, 60, 61. 

of Rnpsho, 28. 

Tso-Pangong, 31, .38, 47, 48, 61. 

Tso-Rul, 47, 48, 61. 

Tso Shaldat, 47. 

Tsotso, 5, 16, 22, 24, 30, 31, 44, 50. 

River Parati, 36. 

SuUaj, 9. 

Tsowar, lake of, 51. 
Tsze-wei, 245. ' 
Tubet, 1. 
Tabaganti, 180. 
Tnlumbati, 54. 
Tung Aon, 245. 
Tong-kaou Ling, 245. 
Tung-keang, 247. 

Poo, 247. 

Turkish and Tibetan countrteff, 6. 
empire, 163, 

watershed, .5, 9, 10, 11, 23, ^4, 

25, 30, 53, 54. 
Turk's Island, 281. 
Turkistan, 2, 5, 16. 

and Khamsok, 3. 

Turkland, 2. 
Turner, 3. 

and Pemberton, 4. 

Tuyra, 177. 
Tyroonnel, 140, 145. 

Ualan, 233. 

Uaup^ 213, 214, 215, 216, 217. 

Ukainbani, iron of, 117. 

Ukimba, 117. 

Uniamesi, 117. 

United States, 174, 229, 233. 

Unsanp, 75. 

Upemivik, 137. 

Upper Kahzhung, 24. 

Kanor, 8. 

Ladak, 52. 

Lion river, 85. 

Parma, or Parba, 26. 

■ Purang, 37. 

Rong of Ladakf 27. 

Zangskar, 37. 

Ural river, 99. 
dvUs, 3. 
Usambara, 118. 
Ustyurt, 98, 99. 

Kirghiz, 98. 

Utsang. 3, 6, 7, 10, lU 16, 35, 49. 
Uzun Ka'ir, 97. 

Vancouver, 234, 235. 
Van Diemen's Land, 92, 227. 
Vajrapura, 2. 
Valenciana, 202. 
Valley Nev^, 54. 
Valparaiso, 204, 206, 211. 
Vansittart, Commander, 1 56. 
Vasco de Gama, 102. 
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Vet of Kashmir, 9. 
Vktom, 14*. 

ChanneU 129. 

Strmit, 127. 

Victory, 122. 

Vignc, Mr., 38, 43, 54, 57. 

Wade, 145. 

Wadi AraUk, 166, 167, 168, 169. 

elJeib, 170. 

Ghttrttndel, 167, 168, 170. 

Talh, 167, 170. 

Wafer, 176, 182. 

Waghoo, ooontry of, 82. 

Wababee pirates, 104. 

Waikato natiTes, 89. 

Wakambas, 116, 117, 119. 

Waka-Molbi for PashkyamX 27. 

Wakorfi, wilderness, 118. 

Waldegrave, 146. 

Walsh, Lieut, 220, 236. 

Wamamesi, 117. 

Wangtong, 47. 

Wamka, 118. 

Wanyekas, 103. 

Warbartoo, Eliot, 183. 

Wasaqnas, 116. 

Wasequa tribes, 106. 

Washington, Capt, 128. 

Wasseen, 118. 

Wassin, island of; 106. 

Watershed of Wadi el Arabd, by Capt. 

Allen, \66 et ieq. 
Wanffa, 121. 
Wellington Channel, 123, 129, 134, 137, 

143. 
Weme, 117, 118, 119. 
Werner, 96, 97. 
Western Africa, 119. 
' America, 190. 

Himalaya, 25. 

Tibet, 4, 5, 9. 

West India Islands, 229. 

Indian settlements, 218. 

Indies, 182. 

West-Nari, 7, 8. 

in detail, 10 et seq. 

Whaler Point, 124, 128. 
Whale Sound, 140, 142. 
Wheelwright, Mr., 204. 
Whewell.Dr., 237. 

White or true Nile, 117, 118. 
Whiting, Mr. J., 173. 
Whitney, Asa, 171. 
Wilkes, 225, 226, 227, 231. 



Wilson, Profeflsor H., 83. 
Winds, B4etaeq, 
Wmterbottom, Mr., 30, 49, 54. 
Wolstenbolme Island, 139. 
Wood, Capt John, 132, 133. 
Wooseay, 246. 
Worth, Capt., 232. 
Wnnchow, 262. 

Xibanf, 214. 
Xit, 213. 

TaboD, 273. 

Tang Aoii« 246. 

Tanghee-J>aria, 100. 

Yarkend, 6, 7, 8, 18, 64, 66, 57. 

Tarma, 14, 26, 28, 29. 

Tarma-Nnbra, 27, 30, 37, 42, 52, 53, 54. 

valley, 56. 

Vasen, 5. 
Yata, 117, 118. 
Yayisa, 177, 180, 182. 
Yeguada, 274. 
Yen-tsang, 244. 
Yogma, or Yognos, 26. 
Young, 237. 

, Lieut R., 38, 54. 

Ysla, 193. 

Yucatan, 219. 

Yuna, 270, 272, 273, 282. 

Yunam, 38. 

Yungtnng, 243, 244, 246, 255. 

Yunkien, 255. 

Yural, 194, 196. 

Yuru-Wanla, 37. 

of Lower Ladak, 27. 

Zanga, 118. 

Zangla, 27. 

Zangnam of Yarma-Nubra, 65. 

Zangskar, 14, 16, 27, 29, 34, 36, 38, 41, 

42, 43, 67. 

river, 40. 

Zanguebar coast, 102. 

islands, 104. 

Zangzang, 4, 16. 

Zanzibar, 101 et teq, 

, Monthly Meteorological Table 

for the Station of, 110. 
Zhangzhung, 13. 

Zhunglam, 16, 26, 27, 29, 35, 40, 67. 
Zhunfflam-Rongyul, 16. 
Zingchan, 27, 32, 33. 
Zoji, La,ll. 
dZong, 13. 
Zulang, La, 26. 
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